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SECTI ON 01312A

QUALI TY CONTROL SYSTEM ( QCS)

1.1 GENERAL

The Governnent will use the Resident Managenent System for Wndows (RMS) to
assist inits nmonitoring and adm nistration of this contract. The
Contractor shall use the Governnent-furni shed Construction Contractor
Modul e of RMS, referred to as QCS, to record, maintain, and submt various
i nfornmation throughout the contract period. This joint
Government - Contractor use of RVM5 and QCS will facilitate electronic
exchange of information and overall nanagenent of the contract. QCS

provi des the neans for the Contractor to input, track, and electronically
share information with the Governnment in the follow ng areas:

Admi ni stration

Fi nances

Quality Control
Submittal Monitoring
Schedul i ng

| nport/ Export of Data

1.1.1 Cor respondence and El ectroni ¢ Comruni cati ons

For ease and speed of conmunications, both Governnent and Contractor will,
to the maxi num extent feasi bl e, exchange correspondence and ot her docunents
in electronic format. Correspondence, pay requests and ot her docunents
conprising the official contract record shall also be provided in paper
format, with signatures and dates where necessary. Paper docunents will
govern, in the event of discrepancy with the electronic version

1.1.2 O her Factors

Particular attention is directed to Contract C ause, "Schedules for
Construction Contracts", Contract O ause, "Paynents", Section 01320A,
PRQIECT SCHEDULE, Section 01330, SUBM TTAL PROCEDURES, and Section 01451A,
CONTRACTOR QUALI TY CONTROL, which have a direct relationship to the
reporting to be acconplished through QCS. Also, there is no separate
paynment for establishing and maintai ning the QCS database; all costs

associ ated therewith shall be included in the contract pricing for the work.

1.2  QCS SOFTWARE

QCS is a Wndows-based programthat can be run on a stand-al one persona
conputer or on a network. The Government will nake avail able the QCS
software to the Contractor after award of the construction contract. Prior
to the Pre-Construction Conference, the Contractor shall be responsible to
downl oad, install and use the |atest version of the QCS software fromthe
Government's RMB Internet Website. Upon specific justification and request
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by the Contractor, the Governnment can provide QCS on 3-1/2 inch

hi gh-density di skettes or CO-ROM Any program updates of QCS will be nade
avail able to the Contractor via the Governnent RVMS Wbsite as they becone
avai |l abl e.

.3 SYSTEM REQUI REMENTS

The following |isted hardware and software is the m ni mum system
configuration that the Contractor shall have to run QCS:

Har dwar e
| BM conpatible PC with 200 MHz Pentium or hi gher processor
32+ MB RAM
4 GB hard drive disk space for sole use by the QCS system
3 1/2 inch high-density floppy drive
Conpact di sk (CD) Reader
Col or nonitor

Laser printer conpatible with HP LaserJet 11l or better, with
mnimum4 MB installed nenory.

Connection to the Internet, mininmm28 BPS
Sof t war e
M5 W ndows 95 or newer version operating system (Ms Wndows NT 4.0
or newer is recomended)
Word Processing software conpatible with MS Word 97 or newer
I nt ernet browser
The Contractor's conputer systemshall be protected by virus
protection software that is regularly upgraded with all issued
manuf acturer's updates throughout the life of the contract.
El ectronic mail (E-mail) conpatible with M5 Qutl ook
4 RELATED | NFORMATI ON
4.1 QCS User Guide
After contract award, the Contractor shall download instructions for the
installation and use of QCS fromthe Government RMS Internet Wbsite; the
Contractor can obtain the current address fromthe Government. In case of

justifiable difficulties, the Governnent will provide the Contractor with a
CD- ROM cont ai ni ng these instructions.
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1.4.2 Contractor Quality Control (CQC) Training

The use of QCS will be discussed with the Contractor's QC System Manager
during the mandatory CQC Trai ning cl ass.

1.5 CONTRACT DATABASE

Prior to the pre-construction conference, the Governnent shall provide the
Contractor with basic contract award data to use for QCS. The Governnent

will provide data updates to the Contractor as needed, generally by files

attached to E-mail. These updates will generally consist of subnmttal

revi ews, correspondence status, QA comments, and other adnministrative and

QA dat a.

1.6 DATABASE NMAI NTENANCE

The Contractor shall establish, nmaintain, and update data for the contract
in the QCS database throughout the duration of the contract. The
Contractor shall establish and maintain the QCS database at the
Contractor's site office. Data updates to the Government shall be
submtted by E-mail with file attachnents, e.g., daily reports, schedule
updat es, paynment requests. If permitted by the Contracting Officer, a data
di skette or CD-ROM may be used instead of E-mail (see Paragraph DATA

SUBM SSI ON VI A COVMPUTER DI SKETTE OR CD-ROM). The QCS dat abase typically
shall include current data on the follow ng itens:

1.6.1 Adni ni strati on
1.6.1. 1 Contractor Information

The dat abase shall contain the Contractor's nane, address, tel ephone
nunbers, managenent staff, and other required itens. Wthin 14 cal endar
days of receipt of QCS software fromthe Governnent, the Contractor shall
deliver Contractor administrative data in electronic format via E-mail.

1.6.1.2 Subcontractor I nformation

The dat abase shall contain the nanme, trade, address, phone nunbers, and
other required infornmation for all subcontractors. A subcontractor nust be
listed separately for each trade to be perforned. Each subcontractor/trade
shal | be assigned a unique Responsibility Code, provided in QCS. Wthin 14
cal endar days of receipt of QCS software fromthe Governnent, the
Contractor shall deliver subcontractor admnistrative data in electronic
format via E-mail.

1.6.1.3 Cor respondence

Al Contractor correspondence to the Governnent shall be identified with a
serial nunber. Correspondence initiated by the Contractor's site office
shall be prefixed with "S". Letters initiated by the Contractor's hone
(main) office shall be prefixed with "H'. Letters shall be nunbered
starting from0001. (e.g., H 0001 or S-0001). The CGovernnent's letters to
the Contractor will be prefixed with "C'.
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1.6.1.4 Equi pnent

The Contractor's QCS database shall contain a current |ist of equipnment
pl anned for use or being used on the jobsite, including the nbst recent and
pl anned equi pnent inspection dates.

1.6.1.5 Managenent Reporting

QCS includes a nunber of reports that Contractor nmanagenent can use to
track the status of the project. The value of these reports is reflective
of the quality of the data input, and is naintained in the various sections
of QCS. Anpbng these reports are: Progress Paynent Request worksheet, QA QC
comments, Submittal Register Status, Three-Phase |Inspection checklists.

1.6.2 Fi nances
1.6.2.1 Pay Activity Data

The QCS dat abase shall include a |list of pay activities that the Contractor
shal | develop in conjunction with the construction schedule. The sum of

all pay activities shall be equal to the total contract anount, including
nodi fications. Pay activities shall be grouped by Contract Line Item
Nunmber (CLIN), and the sumof the activities shall equal the anpbunt of each
CLIN. The total of all CLINs equals the Contract Amount.

1.6.2.2 Paynment Requests

Al'l progress paynent requests shall be prepared using QCS. The Contractor
shal | conplete the paynent request worksheet and include it with the
paynment request. The work conpl eted under the contract, neasured as
percent or as specific quantities, shall be updated at |east nonthly.
After the update, the Contractor shall generate a paynent request report
using QCS. The Contractor shall submt the paynent requests with
supporting data by E-mail with file attachnent(s). |If permitted by the
Contracting Oficer, a data diskette may be used instead of E-nail. A

si gned paper copy of the approved paynent request is also required, which
shall govern in the event of discrepancy with the electronic version

1.6.3 Quality Control (QQ

QCS provides a neans to track inplenentation of the 3-phase QC Control
System prepare daily reports, identify and track deficiencies, docunent
progress of work, and support other contractor QC requirenents. The
Contractor shall nmaintain this data on a daily basis. Entered data wll
automatically output to the QCS generated daily report. The Contractor
shal | provide the Governnent a Contractor Quality Control (CQC) Plan within
the tine required in Section 01451A, CONTRACTOR QUALI TY CONTROL. Wthin
seven cal endar days of CGovernnent acceptance, the Contractor shall subnmt a
data di skette or CO-ROMreflecting the infornmation contained in the
accepted CQC Pl an: schedule, pay activities, features of work, submttal
regi ster, QC requirenents, and equi pnent |ist.

1.6.3.1 Daily Contractor Quality Control (CQC) Reports.
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QCS includes the neans to produce the Daily CQC Report. The Contractor nay
use other formats to record basic QC data. However, the Daily CQC Report
generated by QCS shall be the Contractor's official report. Data from any
suppl enental reports by the Contractor shall be summari zed and consol i dated
onto the QCS-generated Daily CQC Report. Daily CQC Reports shall be
submitted as required by Section 01451A, CONTRACTOR QUALI TY CONTROL.
Reports shall be submitted electronically to the Government using E-mail or
di skette within 24 hours after the date covered by the report. Use of

ei ther node of subnmittal shall be coordinated with the Government
representative. The Contractor shall also provide the Governnent a signed
printed copy of the daily CQC report.

1.6.3.2 Def i ci ency Tracki ng.

The Contractor shall use QCS to track deficiencies. Deficiencies
identified by the Contractor will be nunerically tracked using QC punch
list itens. The Contractor shall nmaintain a current |Iog of its QC punch
list itens in the QCS database. The Government will |og the deficiencies
it has identified using its QA punch list itens. The Governnent's QA punch
list itens will be included in its export file to the Contractor. The
Contractor shall regularly update the correction status of both QC and QA
punch list itens.

1.6.3.3 Thr ee- Phase Control Meetings

The Contractor shall maintain schedul ed and actual dates and tines of
preparatory and initial control neetings in QCS

1.6.3.4 Acci dent/ Saf ety Tracki ng.

The Governnment will issue safety conmments, directions, or guidance whenever
safety deficiencies are observed. The Governnent's safety coments will be
included inits export file to the Contractor. The Contractor shal
regul arly update the correction status of the safety comments. In

addition, the Contractor shall utilize QCS to advise the Government of any
accidents occurring on the jobsite. This brief supplenental entry is not
to be considered as a substitute for conpletion of nandatory reports, e.g.
ENG Form 3394 and OSHA Form 200.

1.6.3.5 Feat ures of Work

The Contractor shall include a conplete list of the features of work in the
QCS database. A feature of work nay be associated with nultiple pay
activities. However, each pay activity (see subparagraph "Pay Activity
Dat a" of paragraph "Finances") will only be linked to a single feature of
wor k.

1.6.3.6 QC Requi renents
The Contractor shall develop and maintain a conplete |ist of QC testing,
transferred and installed property, and user training requirenents in QCS

The Contractor shall update all data on these QC requirenents as work
progresses, and shall pronptly provide this information to the Government
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via QCS.
1.6.4 Submi ttal Managenent

The Governnment will provide the initial subnmittal register, ENG Form 4288,
SUBM TTAL REG STER, in electronic format. Thereafter, the Contractor shal
maintain a conplete list of all submttals, including conpletion of al

data colums. Dates on which subnmittals are received and returned by the
Government will be included in its export file to the Contractor. The
Contractor shall use QCS to track and transmt all submittals. ENG Form
4025, subnittal transmittal form and the submttal register update, ENG
Form 4288, shall be produced using QCS. RMS will be used to update, store
and exchange submittal registers and transmittals, but will not be used for
storage of actual submittals.

1.6.5 Schedul e

The Contractor shall devel op a construction schedul e consisting of pay
activities, in accordance with Contract C ause "Schedul es for Construction
Contracts", or Section 01320A, PRQIECT SCHEDULE, as applicable. This
schedul e shall be input and nmintained in the QCS database either nanually
or by using the Standard Data Exchange Fornmat (SDEF) (see Section 01320A
PRQIECT SCHEDULE). The updated schedul e data shall be included with each
pay request submtted by the Contractor

1.6.6 | mport/ Export of Data

QCS includes the ability to export Contractor data to the Governnent and to
i mport submittal register and ot her Government-provided data, and schedul e
dat a usi ng SDEF.

1.7 | MPLEMENTATI ON

Contractor use of QCS as described in the preceding paragraphs is
mandatory. The Contractor shall ensure that sufficient resources are
available to maintain its QCS database, and to provide the Governnent with
regul ar dat abase updates. CS shall be an integral part of the
Contractor's managenent of quality control

1.8 DATA SUBM SSI ON VI A COWUTER DI SKETTE OR CD- ROV

The Governnent-preferred nmethod for Contractor's subm ssion of updates,
paynment requests, correspondence and other data is by E-mail with file
attachment (s). For locations where this is not feasible, the Contracting
Oficer may pernmt use of conputer diskettes or CD-ROM for data transfer
Data on the disks or CDs shall be exported using the QCS built-in export
function. |If used, diskettes and CD-ROVs will be submitted in accordance
with the follow ng:

1.8.1 File Medium
The Contractor shall submt required data on 3-1/2 inch doubl e-sided

hi gh-density diskettes fornatted to hold 1.44 MB of data, capable of
runni ng under M crosoft Wndows 95 or newer. Alternatively, CD ROV may be

SECTI ON 01312A Page 6



Ft. Belvoir, Nolan Bldg. UPS 10080001

used. They shall conformto industry standards used in the United States.
Al data shall be provided in English.

1.8.2 Di sk or CD- ROM Label s

The Contractor shall affix a pernanent exterior |abel to each diskette and
CD-ROM submitted. The | abel shall indicate in English, the QCS file naneg,
full contract nunber, contract nanme, project |ocation, data date, nane and
t el ephone nunber of person responsible for the data

1.8.3 Fil e Nanes

The Governnment will provide the file names to be used by the Contractor
with the QCS software.

1.9 MONTHLY COORDI NATI ON MEETI NG

The Contractor shall update the QCS dat abase each workday. At |east
nonthly, the Contractor shall generate and submit an export file to the
Government with schedul e update and progress paynent request. As required
in Contract Clause "Paynents", at |east one week prior to submttal, the
Contractor shall neet with the Government representative to reviewthe
pl anned progress paynent data subm ssion for errors and onissions.

The Contractor shall make all required corrections prior to Governnent
acceptance of the export file and progress paynent request. Paynent
requests acconpani ed by inconplete or incorrect data submttals will be
returned. The Governnment will not process progress paynents until an
acceptabl e QCS export file is received.

1.10 NOTI FI CATI ON OF NONCOWPLI ANCE
The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the requirenments of this specification. The Contractor
shal | take imredi ate corrective action after recei pt of such notice. Such

noti ce, when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification

-- End of Section --
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SECTI ON 01320A

PRQJECT SCHEDULE

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of the specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS (USACE)

ER 1-1-11 (1995) Progress, Schedul es, and Network
Anal ysi s Systens

1.2 QUALI FI CATI ONS

The Contractor shall designate an authorized representative who shall be
responsi ble for the preparation of all required project schedule reports.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

Pursuant to the Contract C ause, SCHEDULE FOR CONSTRUCTI ON CONTRACTS, a
Proj ect Schedul e as descri bed bel ow shall be prepared. The scheduling of
construction shall be the responsibility of the Contractor. Contractor
managenent personnel shall actively participate in its devel opnent.
Subcontractors and suppliers working on the project shall also contribute
i n devel opi ng and nai ntai ning an accurate Project Schedule. The approved
Proj ect Schedul e shall be used to neasure the progress of the work, to aid
in evaluating tinme extensions, and to provide the basis of all progress
paynments.

3.2 BASI S FOR PAYMENT

The schedul e shall be the basis for neasuring Contractor progress. Lack of

an approved schedul e or scheduling personnel will result in an inability of
the Contracting Officer to evaluate Contractor's progress for the purposes
of payment. Failure of the Contractor to provide all information, as

specified below, shall result in the disapproval of the entire Project
Schedul e subnission and the inability of the Contracting Oficer to

eval uate Contractor progress for paynment purposes. |In the case where

Proj ect Schedul e revi sions have been directed by the Contracting Oficer
and those revisions have not been included in the Project Schedule, the
Contracting O ficer nay hold retainage up to the maxi mum al | owed by
contract, each paynent period, until revisions to the Project Schedul e have
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been made.
3.3 PRQIECT SCHEDULE

The conputer software systemutilized by the Contractor to produce the
Proj ect Schedul e shall be capable of providing all requirenents of this
specification. Failure of the Contractor to neet the requirenents of this
specification shall result in the disapproval of the schedule. Mnua

net hods used to produce any required informati on shall require approval by
the Contracting O ficer.

3.3.1 Use of the Critical Path Method
The Critical Path Method (CPM of network cal cul ation shall be used to
generate the Project Schedule. The Contractor shall provide the Project

Schedul e in the Precedence Di agram Met hod (PDM .

3.3.2 Level of Detail Required

The Project Schedule shall include an appropriate |level of detail. Failure
to devel op or update the Project Schedule or provide data to the
Contracting O ficer at the appropriate |evel of detail, as specified by the
Contracting O ficer, shall result in the disapproval of the schedule. The
Contracting O ficer will use, but is not limted to, the follow ng

conditions to determne the appropriate level of detail to be used in the
Proj ect Schedul e:

3.3.2.1 Activity Durations
Contractor subm ssions shall follow the direction of the Contracting
O ficer regarding reasonable activity durations. Reasonable durations are
those that allow the progress of activities to be accurately determ ned
bet ween paynent periods (usually less than 2 percent of all non-procurenent
activities' Oiginal Durations are greater than 20 days).

3.3.2.2 Procurenment Activities
Tasks related to the procurenent of |long | ead materials or equi pnent shal
be included as separate activities in the project schedule. Long |ead
materi al s and equi pnent are those materials that have a procurenent cycle
of over 90 days. Exanples of procurement process activities include, but

are not limted to: submittals, approvals, procurenent, fabrication, and
del i very.

3.3.2.3 Critical Activities

The following activities shall be listed as separate line activities on the
Contractor's project schedul e:

a. Submi ssion and approval of nechanical/electrical |ayout draw ngs.
b. Subni ssion and approval of O & M nanual s.

c. Submi ssion and approval of as-built draw ngs.
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d. Subm ssion and approval of 1354 data and installed equi pnent |ists.
e. Subm ssion and approval of testing and air bal ance (TAB)
f. Subm ssion of TAB specialist design review report.

g. Subm ssion and approval of testing and bal anci ng of HVAC pl us
conmi ssi oni ng pl ans and dat a.

h. Air and water bal ance dates.
i . HVAC conmi ssi oni ng dat es.
j. Controls testing plan
k. Controls testing.
|. Performance Verification testing.
m O her systens testing, if required.
n. Prefinal inspection.
0. Correction of punchlist fromprefinal inspection
p. Final inspection.
3.3.2.4 Governnent Activities
CGovernment and ot her agency activities that could inpact progress shall be
shown. These activities include, but are not linted to: approvals,
i nspections, utility tie-in, Governnent Furnished Equi pnent (GFE) and
Notice to Proceed (NTP) for phasing requirenments.
3.3.2.5 Responsi bility
Al activities shall be identified in the project schedule by the party
responsi ble to performthe work. Responsibility includes, but is not
limted to, the subcontracting firm contractor work force, or government
agency performng a given task. Activities shall not belong to nore than
one responsi ble party. The responsible party for each activity shall be
identified by the Responsibility Code.
3.3.2.6 Work Areas
Al activities shall be identified in the project schedule by the work area
in which the activity occurs. Activities shall not be allowed to cover
nore than one work area. The work area of each activity shall be
identified by the Work Area Code.
3.3.2.7 Modi fi cation or O ai m Nunber

Any activity that is added or changed by contract nodification or used to
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justify clainmed tine shall be identified by a nmod or claimcode that
changed the activity. Activities shall not belong to nore than one

nodi fication or claimitem The nodification or claimnunber of each
activity shall be identified by the Mod or C ai m Nunber. \Whenever
possi bl e, changes shall be added to the schedul e by addi ng new activities.
Exi sting activities shall not normally be changed to reflect nodifications.

3.3.2.8 Bid Item

Al activities shall be identified in the project schedule by the Bid Item
to which the activity belongs. An activity shall not contain work in nore
than one bid item The bid itemfor each appropriate activity shall be
identified by the Bid Item Code.

3.3.2.9 Phase of Work

Al activities shall be identified in the project schedul e by the phases of
work in which the activity occurs. Activities shall not contain work in
nore than one phase of work. The project phase of each activity shall be
by the uni que Phase of Wrk Code.

3.3.2.10 Cat egory of Work

Al Activities shall be identified in the project schedule according to the
category of work which best describes the activity. Category of work
refers, but is not limted, to the procurenent chain of activities

i ncluding such itens as subnittals, approvals, procurenent, fabrication
delivery, installation, start-up, and testing. The category of work for
each activity shall be identified by the Category of Wrk Code.

3.3.2.11 Feature of Work
Al activities shall be identified in the project schedule according to the
feature of work to which the activity belongs. Feature of work refers, but
is not limted to, a work breakdown structure for the project. The feature
of work for each activity shall be identified by the Feature of W rk Code.
3.3.3 Schedul ed Proj ect Conpletion
The schedule interval shall extend from NTP to the contract conpletion date
3.3.3.1 Project Start Date
The schedul e shall start no earlier than the date on which the NTP was
acknow edged. The Contractor shall include as the first activity in the
proj ect schedule an activity called "Start Project”. The "Start Project”
activity shall have an "ES" constraint date equal to the date that the NTP
was acknow edged, and a zero day duration
3.3.3.2 Constraint of Last Activity
Conpl etion of the last activity in the schedule shall be constrained by the

contract conpletion date. Calculation on project updates shall be such
that if the early finish of the last activity falls after the contract
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conpletion date, then the float cal culation shall reflect a negative fl oat
on the critical path. The Contractor shall include as the last activity in
the project schedule an activity called "End Project". The "End Project”
activity shall have an "LF" constraint date equal to the conpletion date
for the project, and a zero day duration

3.3.3.3 Early Project Conpletion

In the event the project schedul e shows conpletion of the project prior to
the contract conpletion date, the Contractor shall identify those
activities that have been accel erated and/ or those activities that are
scheduled in parallel to support the Contractor's "early" conpletion
Contractor shall specifically address each of the activities noted in the
narrative report at every project schedul e update period to assist the
Contracting Oficer in evaluating the Contractor's ability to actually
conplete prior to the contract period.

3.3.4 I nterim Conpl etion Dates

Contractually specified interimconpletion dates shall also be constrained
to show negative float if the early finish date of the last activity in
that phase falls after the interimconpletion date.

3.3.4.1 Start Phase

The Contractor shall include as the first activity for a project phase an
activity called "Start Phase X' where "X' refers to the phase of work. The
"Start Phase X' activity shall have an "ES" constraint date equal to the
date on which the NTP was acknow edged, and a zero day duration.

3.3.4.2 End Phase

The Contractor shall include as the last activity in a project phase an
activity called "End Phase X' where "X" refers to the phase of work. The
"End Phase X' activity shall have an "LF" constraint date equal to the
conpletion date for the project, and a zero day duration

3.3.4.3 Phase X

The Contractor shall include a hamock type activity for each project phase
call ed "Phase X' where "X"' refers to the phase of work. The "Phase X'
activity shall be logically tied to the earliest and |latest activities in

t he phase.

3.3.5 Default Progress Data D sal |l owed

Actual Start and Finish dates shall not be autonatically updated by default
nmechani sns that may be included in CPM scheduling software systens. Actua
Start and Finish dates on the CPM schedul e shall match those dates provided
fromContractor Quality Control Reports. Failure of the Contractor to
docunent the Actual Start and Finish dates on the Daily Quality Control
report for every in-progress or conpleted activity, and failure to ensure
that the data contained on the Daily Quality Control reports is the sole
basis for schedul e updating shall result in the disapproval of the
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Contractor's schedule and the inability of the Contracting Oficer to

eval uate Contractor progress for paynent purposes. Updating of the percent
conplete and the remai ning duration of any activity shall be independent
functions. Program features which calculate one of these paraneters from
the other shall be disabl ed.

3.3.6 Qut - of - Sequence Progress

Activities that have posted progress w thout all preceding |ogic being

sati sfied (Qut-of-Sequence Progress) will be allowed only on a case-hby-case
approval of the Contracting Oficer. The Contractor shall propose |ogic
corrections to elimnate all out of sequence progress or justify not
changi ng the sequencing for approval prior to submtting an updated project
schedul e.

3.3.7 Negati ve Lags

Lag durations contained in the project schedule shall not have a negative
val ue.

3.4 PRQIJECT SCHEDULE SUBM SSI ONS

The Contractor shall provide the subm ssions as described below. The data
di sk, reports, and network diagrans required for each subm ssion are
contai ned in paragraph SUBM SSI ON REQUI REMENTS.

3.4.1 Prelimnary Project Schedul e Subm ssion

The Prelimnary Project Schedule, defining the Contractor's planned
operations for the first 60 cal endar days shall be submtted for approval
within 20 cal endar days after the NTP is acknow edged. The approved
prelimnary schedul e shall be used for paynent purposes not to exceed 60
cal endar days after NITP

3.4.2 Initial Project Schedul e Subm ssion

The Initial Project Schedule shall be submtted for approval within 40

cal endar days after NTP. The schedul e shall provide a reasonable sequence
of activities which represent work through the entire project and shall be
at a reasonable |evel of detail

3.4.3 Peri odi ¢ Schedul e Updat es

Based on the result of progress neetings, specified in "Periodic Progress
Meetings," the Contractor shall submit periodic schedul e updates. These
subm ssi ons shall enable the Contracting Oficer to assess Contractor's
progress. |If the Contractor fails or refuses to furnish the information
and project schedule data, which in the judgerment of the Contracting

O ficer or authorized representative is necessary for verifying the
Contractor's progress, the Contractor shall be deemed not to have provided
an estinate upon which progress paynment may be nmde.

3.4. 4 Standard Activity Coding Dictionary
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The Contractor shall use the activity coding structure defined in the
St andard Data Exchange Format (SDEF) in ER 1-1-11, Appendix A. This exact
structure is mandatory, even if sonme fields are not used

3.5 SUBM SSI ON REQUI REMENTS

The following itens shall be submitted by the Contractor for the
prelimnary subm ssion, initial submssion, and every periodic project
schedul e update throughout the life of the project:

3.5.1 Dat a Di sks

Two data di sks containing the project schedule shall be provided. Data on
t he di sks shall adhere to the SDEF format specified in ER 1-1-11, Appendi x
A

3.5.1.1 File Medi um

Required data shall be subnmitted on 3.5 disks, formatted to hold 1.44 MB of
data, under the MsS-DOS Version 5. or 6.x, unless otherw se approved by the
Contracting O ficer.

3.5.1.2 D sk Labe

A permanent exterior |abel shall be affixed to each disk submtted. The

| abel shall indicate the type of schedule (Prelimnary, Initial, Update, or
Change), full contract nunber, project nane, project |ocation, data date,
nane and tel ephone nunber or person responsi ble for the schedule, and the
M5- DOS version used to format the disk.

3.5.1.3 Fil e Nanme

Each file submtted shall have a nane related to either the schedul e data
date, project name, or contract nunber. The Contractor shall develop a
nam ng convention that will ensure that the nanes of the files submtted
are unique. The Contractor shall submt the file nam ng convention to the
Contracting O ficer for approval.

3.5.2 Narrative Report

A Narrative Report shall be provided with the prelimnary, initial, and
each update of the project schedule. This report shall be provided as the
basis of the Contractor's progress payment request. The Narrative Report
shal |l include: a description of activities along the 2 nost critica

paths, a description of current and antici pated problem areas or del ayi ng
factors and their inpact, and an explanation of corrective actions taken or
required to be taken. The narrative report is expected to relay to the
Government, the Contractor's thorough analysis of the schedul e output and
its plans to conpensate for any problens, either current or potenti al

whi ch are reveal ed t hrough that anal ysis.

3.5.3 Approved Changes Verification

Only project schedul e changes that have been previously approved by the
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Contracting O ficer shall be included in the schedul e subm ssion. The
Narrative Report shall specifically reference, on an activity by activity
basis, all changes namde since the previous period and relate each change to
docunent ed, approved schedul e changes.

3.5. 4 Schedul e Reports

The format for each activity for the schedule reports |isted bel ow shall
contain: Activity Nunbers, Activity Description, Oiginal Duration

Remai ning Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float. Actual Start and Actual Finish Dates shal
be printed for those activities in progress or conpleted.

3.5.4.1 Activity Report
Alist of all activities sorted according to activity nunber.
3.5.4.2 Logi ¢ Report

A list of Preceding and Succeeding activities for every activity in
ascendi ng order by activity nunber. Preceeding and succeeding activities
shall include all information |isted above in paragraph Schedul e Reports.
A blank line shall be |left between each activity grouping.

3.5.4.3 Total Fl oat Report

Alist of all inconplete activities sorted in ascending order of tota
float. Activities which have the sanme anmount of total float shall be
listed in ascending order of Early Start Dates. Conpleted activities shal
not be shown on this report.

3.5.4.4 Ear ni ngs Report

A conpilation of the Contractor's Total Earnings on the project fromthe
NTP until the nost recent Monthly Progress Meeting. This report shal

refl ect the Earnings of specific activities based on the agreenents nmade in
the field and approved between the Contractor and Contracting Oficer at
the nost recent Monthly Progress Meeting. Provided that the Contractor has
provi ded a conpl ete schedul e update, this report shall serve as the basis
of determ ning Contractor Paynent. Activities shall be grouped by bid item
and sorted by activity nunbers. This report shall: sumall activities in
a biditemand provide a bid itempercent; and conplete and sumall bid
itens to provide a total project percent conplete. The printed report

shall contain, for each activity: the Activity Nunber, Activity
Description, Oiginal Budgeted Anount, Total Quantity, Quantity to Date,
Percent Conpl ete (based on cost), and Earnings to Date.

3.5.5 Net wor k Di agram

The network diagram shall be required on the initial schedul e subm ssion
and on nonthly schedul e updat e subni ssions. The network di agram shal
depict and display the order and interdependence of activities and the
sequence in which the work is to be acconplished. The Contracting Oficer
will use, but is not Iimted to, the follow ng conditions to review
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conpliance with this paragraph
3.5.5.1 Cont i nuous FI ow

Di agrans shall show a continuous flow fromleft to right with no arrows
fromright to left. The activity nunber, description, duration, and
estimated earned val ue shall be shown on the diagram

3.5.5.2 Project M| estone Dates

Dat es shall be shown on the diagramfor start of project, any contract
required interimconpletion dates, and contract conpletion dates.

3.5.5.3 Critical Path
The critical path shall be clearly shown.

3.5.5.4 Bandi ng
Activities shall be grouped to assist in the understanding of the activity
sequence. Typically, this floww Il group activities by category of work,
work area and/or responsibility.

3.5.5.5 S- Curves

Earni ngs curves showi ng projected early and | ate earnings and earnings to
dat e.

3.6 PERI ODI C PROGRESS MEETI NGS

Progress neetings to discuss paynent shall include a nonthly onsite neeting
or other regular intervals nutually agreed to at the preconstruction
conference. During this neeting the Contractor shall describe, on an
activity by activity basis, all proposed revisions and adjustnments to the
proj ect schedule required to reflect the current status of the project.

The Contracting Officer will approve activity progress, proposed revisions,
and adj ustnments as appropriate.

3.6.1 Meeting Attendance

The Contractor's Project Manager and Schedul er shall attend the regul ar
progress neeting.

3.6.2 Updat e Submi ssion Fol |l owi ng Progress Meeting
A conpl ete update of the project schedul e containing all approved progress,
revi sions, and adjustnents, based on the regul ar progress neeting, shall be
submtted not later than 4 working days after the nonthly progress neeting.
3.6.3 Progress Meeting Contents
Update information, including Actual Start Dates, Actual Finish Dates,

Remai ni ng Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Officer. As a mininum the Contractor shall address the
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following items on an activity by activity basis during each progress
neeti ng.

3.6.3.1 Start and Fi ni sh Dates

The Actual Start and Actual Finish dates for each activity currently
i n-progress or conpleted

3.6.3.2 Ti me Conpl etion
The estimated Remai ning Duration for each activity in-progress. Tine-based
progress cal cul ations shall be based on Remmining Duration for each

activity.

3.6.3.3 Cost Conpl etion

The earnings for each activity started. Paynent will be based on earnings
for each in-progress or conpleted activity. Paynent for individua
activities will not be made for work that contains quality defects. A

portion of the overall project anount may be retained based on del ays of
activities.

3.6.3.4 Logi ¢ Changes

Al'l logic changes pertaining to NTP on change orders, change orders to be
i ncorporated into the schedul e, contractor proposed changes in work
sequence, corrections to schedule logic for out-of-sequence progress, |ag
durations, and other changes that have been made pursuant to contract
provi sions shall be specifically identified and di scussed.

3.6.3.5 O her Changes

O her changes required due to delays in conpletion of any activity or group
of activities include: 1) delays beyond the Contractor's control, such as
strikes and unusual weather. 2) delays encountered due to subnittals,
CGovernment Activities, deliveries or work stoppages which make re-pl anni ng
the work necessary. 3) Changes required to correct a schedul e which does
not represent the actual or planned prosecution and progress of the work.

3.7 REQUESTS FOR Tl ME EXTENSI ONS

In the event the Contractor requests an extension of the contract
conpletion date, or any interimmlestone date, the Contractor shal

furnish the following for a determ nation as to whether or not the
Contractor is entitled to an extension of tinme under the provisions of the
contract: justification, project schedule data, and supporting evidence as
the Contracting O ficer may deem necessary. Subm ssion of proof of delay,
based on revised activity logic, duration, and costs (updated to the
specific date that the delay occurred) is obligatory to any approvals.

3.7. 1 Justification of Delay
The project schedule shall clearly display that the Contractor has used, in

full, all the float tine available for the work involved with this request.
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The Contracting Officer's determnation as to the nunber of allowabl e days
of contract extension shall be based upon the project schedul e updates in
effect for the tine period in question, and other factual information.
Actual delays that are found to be caused by the Contractor's own acti ons,
which result in the extension of the schedule, will not be a cause for a
tinme extension to the contract conpletion date

. 7.2 Submi ssi on Requi renents

The Contractor shall submt a justification for each request for a change
in the contract conpletion date of under 2 weeks based upon the nost recent
schedul e update at the tinme of the NTP or constructive direction issued for
t he change. Such a request shall be in accordance with the requirenents of
ot her appropriate Contract C auses and shall include, as a m ni nrum

a. Alist of affected activities, with their associ ated project
schedul e activity nunber.

b. A brief explanation of the causes of the change.
c. An analysis of the overall inmpact of the changes proposed.
d. A sub-network of the affected area.

Activities inpacted in each justification for change shall be identified by
a unique activity code contained in the required data file.

. 7.3 Addi tional Subnission Requirenents

For any requested tine extension of over 2 weeks, the Contracting O ficer
may request an interimupdate with revised activities for a specific change
request. The Contractor shall provide this disk within 4 days of the
Contracting O ficer's request.

. 8 DI RECTED CHANGES

If the NTP is issued for changes prior to settlement of price and/or tine,
the Contractor shall submt proposed schedule revisions to the Contracting
Oficer within 2 weeks of the NTP being issued. The proposed revisions to
the schedule will be approved by the Contracting Oficer prior to inclusion
of those changes within the project schedule. |If the Contractor fails to
submit the proposed revisions, the Contracting O ficer may furnish the
Contractor with suggested revisions to the project schedule. The
Contractor shall include these revisions in the project schedule unti
revisions are submtted, and final changes and inpacts have been
negotiated. |If the Contractor has any objections to the revisions

furni shed by the Contracting Officer, the Contractor shall advise the
Contracting Oficer within 2 weeks of receipt of the revisions. Regardless
of the objections, the Contractor shall continue to update the schedul e
with the Contracting Oficer's revisions until a nutual agreenent in the

revisions is reached. |f the Contractor fails to submt alternative
revisions within 2 weeks of receipt of the Contracting Oficer's proposed
revisions, the Contractor will be deened to have concurred with the

Contracting Oficer's proposed revisions. The proposed revisions will then
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be the basis for an equitable adjustnent for performance of the work.

3.9 OMNERSHI P OF FLOAT

Fl oat available in the schedule, at any tinme, shall not be considered for
t he exclusive use of either the Governnent or the Contractor

-- End of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL
1.1 SUMVARY

1.1.1 Gover nnent - Fur ni shed | nf or nati on

Submittal register database and submttal managenent programwi || be
delivered to the contractor, by contracting officer on 3 1/2 inch disk.
Regi ster database will have the following fields conpleted, to the extent
that will be required by the Governnent during subsequent usage.

Columm (c): Lists specification section in which subnmittal is
required.

Columm (d): Lists each submittal description (SD No. and type, e.g.
SD-04 Drawi ngs) required in each specification section.

Columm (e): Lists one principal paragraph in specification section
where a material or product is specified. This listingis only to
facilitate locating submtted requirenents. Do not consider
entries in colum (e) as limting project requirenents.

Columm (f): Indicate approving authority for each submttal. A "G
i ndi cates approval by contracting officer; a blank indicates
approval by QC nmanager.

The dat abase and submittal nanagenment programwi || be extractable fromthe
di sk furnished to contractor, for operation on contractor's |BM conpatible
personal conputer with 640kb RAM a hard drive,and 3 1/2 inch high density
fl oppy di sk drive.

1.2 DEFI NI TI ONS

1.2.1 Submttal
Shop draw ngs, product data, sanples, operation and mai ntenance data, and
adm nistrative submttals presented for review and approval. Contract
Cl auses "FAR 52.236-5, Material and Wor kmanshi p," paragraph (b) and "FAR
52.236-21, Specifications and Drawi ngs for Construction," paragraphs (d),
(e), and (f) apply to all "submttals."

1.2.2 Types of Subnmittals

Al submittals are classified as indicated in paragraph "Submttal
Descriptions (SD)". Subnmittals also are grouped as foll ows:
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a. Shop drawings: As used in this section, draw ngs, schedul es,
di agrans, and other data prepared specifically for this contract,
by contractor or through contractor by way of subcontractor
manuf acturer, supplier, distributor, or other |ower tier
contractor, to illustrate portion of work.

b. Product data: Preprinted material such as illustrations, standard
schedul es, perfornmance charts, instructions, brochures, diagrans,
manuf acturer's descriptive literature, catal og data, and other
data to illustrate portion of work, but not prepared exclusively
for this contract.

c. Sanples: Physical exanples of products, materials, equipnent,
assenblies, or workmanship that are physically identical to
portion of work, illustrating portion of work or establishing
standards for eval uating appearance of finished work or both.

d. Operation and M ntenance (O&\ Dat a:
Data that is furnished by the manufacturer, or the system
provider, to the equi pment operating and mai nt enance personnel
This data is needed by operating and nai ntenance personnel for the
safe and efficient operation, naintenance and repair of the item
The data is required when the itemis delivered to the project
site.

e. Administrative submttals: Data presented for reviews and
approval to ensure that adnministrative requirenents of project are
adequately nmet but not to ensure directly that work is in
accordance with design concept and in conpliance with contract
docunent s.

1.3 SUBM TTAL | DENTI FI CATI ON ( SD)

Submittals required are identified by SD nunbers and titles as foll ows:

SD-01 Preconstruction Submttals

Certificates of insurance.

Sur ety bonds.

Li st of proposed subcontractors.
Li st of proposed products.
Construction Progress Schedul e.
Submittal register.

Schedul e of val ues.

Health and safety plan

Work pl an

Quality control plan

Envi ronnment al protection plan

SD- 02 Shop Drawi ngs

Drawi ngs, diagrans and schedul es specifically prepared to illustrate
sone portion of the work.
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Di agrans and instructions froma manufacturer or fabricator for use in
produci ng the product and as aids to the Contractor for integrating the
product or systeminto the project.

Drawi ngs prepared by or for the Contractor to show how nultiple systens
and interdisciplinary work will be coordinated.

SD- 03 Product Data

Catalog cuts, illustrations, schedul es, diagrans, perfornmance charts,

i nstructions and brochures illustrating size, physical appearance and
other characteristics of naterials or equipnent for sone portion of the
wor k.

Sanpl es of warranty | anguage when the contract requires extended
product warranties.

SD- 04 Sanpl es

Physi cal exanples of materials, equipnent or workmanship that
illustrate functional and aesthetic characteristics of a material or
product and establish standards by which the work can be judged.

Col or sanples fromthe manufacturer's standard line (or custom col or
sanples if specified) to be used in selecting or approving colors for
t he project.

Fi el d sanpl es and nock-ups constructed on the project site establish
standards by which the ensuring work can be judged. |Includes
assenblies or portions of assenblies which are to be incorporated into
the project and those which will be renoved at conclusion of the work.

SD- 05 Design Data

Cal cul ations, m x designs, anal yses or other data pertaining to a part
of work.

SD- 06 Test Reports

Report signed by authorized official of testing |aboratory that a
mat eri al, product or systemidentical to the material, product or
systemto be provided has been tested in accord with specified

requi renents. (Testing nust have been within three years of date of
contract award for the project.)

Report which includes findings of a test required to be performed by
the Contractor on an actual portion of the work or prototype prepared
for the project before shipnent to job site

Report which includes finding of a test made at the job site or on

sanple taken fromthe job site, on portion of work during or after
installation.
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I nvestigation reports
Dai |y checklists
Fi nal acceptance test and operational test procedure

SD- 07 Certificates
Statenents signed by responsible officials of nanufacturer of product,
systemor material attesting that product, systemor material neets
specification requirenents. Mist be dated after award of project
contract and clearly nanme the project.
Docunent required of Contractor, or of a supplier, installer or
subcontractor through Contractor, the purpose of which is to further

quality of orderly progression of a portion of the work by docunenting
procedures, acceptability of nmethods or personnel qualifications.

Confined space entry permts.

SD- 08 Manufacturer's Instructions
Preprinted nmaterial describing installation of a product, system or
material, including special notices and Material Safety Data sheets
concerni ng i npedances, hazards and safety precautions.

SD- 09 Manufacturer's Field Reports
Docunentation of the testing and verification actions taken by
manufacturer's representative to confirmconpliance with nanufacturer's
standards or instructions.
Factory test reports.

SD-10 Operation and Mai ntenance Data
Data that is furnished by the manufacturer, or the system provider, to
t he equi pnent operating and nmi nt enance personnel. This data is needed
by operating and mai nt enance personnel for the safe and efficient
operation, maintenance and repair of the item

SD-11 Cl oseout Submittals

Docunentation to record conpliance with technical or administrative
requirenents or to establish an adm nistrative nechani sm

. 3.1 Approving Authority

Person aut hori zed to approve subnmittal

.3.2 Wor k

As used in this section, on- and off-site construction required by contract
docunents, including |abor necessary to produce submttals, construction
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material s, products, equipnent, and systens incorporated or to be
i ncorporated in such construction

1.4 SUBM TTALS

Submit the following in accordance with the requirenents of this section
SD-01 Preconstruction Submittals
Submittal register; G

1.5 USE OF SUBM TTAL REG STER [ DATABASE]
Prepare and maintain submttal register, as the work progresses. Use
el ectronic submttal register programfurni shed by the Government or any
other format. Do not change data which is output in colums (c), (d), (e),
and (f) as delivered by governnent; retain data which is output in colums
(a), (g), (h), and (i) as approved.

1.5.1 Submittal Register
Submit submttal register[as an el ectronic database, using subnittals
managenent program furnished to contractor. Submit with quality control
pl an and project schedule required by Section 01450N, "Quality Control" and
Section 01321N, "Network Analysis Schedul es.” Section 01320N, "Construction
Progress Docunentation." Do not change data in colums (c), (d), (e), and
(f) as delivered by the government. Verify that all submittals required
for project are listed and add missing submittals. Conplete the follow ng
on the register[database]:

Columm (a) Activity Nunber: Activity nunber fromthe project schedule.

Columm (g) Contractor Subnit Date: Schedul ed date for approving
authority to receive submttals.

Col umm (h) Contractor Approval Date: Date contractor needs approva
of submittal

Columm (i) Contractor Material: Date that contractor needs nmateria
delivered to contractor control

1.5.2 Contractor Use of Submittal Register

Update the following fields[ in the government-furni shed submttal register
program or equivalent fields in programutilized by contractor].

Columm (b) Transmittal Nunber: Contractor assigned |ist of
consecutive nunbers.

Columm (j) Action Code (k): Date of action used to record
contractor's review when forwarding submttals to QC

Columm (1) List date of submittal transm ssion
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Columm (q) List date approval received.
1.5.3 Approving Authority Use of Submttal Register

Update the following fields[ in the government-furni shed submttal register
program or equivalent fields in programutilized by contractor].

Col um (b).

Columm (1) List date of submittal receipt.

Columm (m through (p).

Columm (q) List date returned to contractor.
1.5.4 Contractor Action Code and Action Code

Entries used will be as follows (others nmay be prescribed by Transmttal
Form :

NR - Not Received
AN - Approved as noted
A - Approved
RR - Di sapproved, Revise, and Resubnit
1.5.5 Copi es Delivered to the Governnent
Del i ver one copy of submtted regi ster updated by contractor to governnent
with each invoice request. Deliver in electronic format, unless a paper
copy is requested by contracting officer.
1.6 PROCEDURES FOR SUBM TTALS
1.6.1 Revi ewi ng, Certifying, Approving Authority
QC organi zation shall be responsible for reviewi ng and certifying that
submittals are in conpliance with contract requirenents. Approving
authority on submittals is QC nanager unl ess ot herw se specified for
specific submttal. At each "Submttal" paragraph in individual
specification sections, a notation "G " following a submttal item
i ndi cates contracting officer is approving authority for that submttal
item

1.6.2 Constraints

a. Submittals listed or specified in this contract shall conformto
provisions of this section, unless explicitly stated otherw se.

b. Submittals shall be conplete for each definable feature of work;

conponents of definable feature interrelated as a systemshall be
subnitted at sanme tine.
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c. Wen acceptability of a submittal is dependent on conditions,
itens, or materials included in separate subsequent submttals,
subnmittal will be returned without review

d. Approval of a separate material, product, or conponent does not
i mply approval of assenbly in which itemfunctions.

1.6.3 Schedul i ng

a. Coordinate scheduling, sequencing, preparing and processing of
submittals with performance of work so that work will not be
del ayed by submittal processing. Allow for potential requirenents
to resubmt.

b. Except as specified otherwi se, allow review period, beginning with
recei pt by approving authority, that includes at |east 15 working
days for subnittals for QC Manager approval and 20 worki ng days
for subnmittals for contracting officer approval. Period of review
for subnmittals with contracting officer approval begi ns when
Governnent receives submttal from QC organi zation. Period of
review for each resubmttal is the same as for initial submttal

1.6.4 Vari ati ons

Variations fromcontract requirenents require Government approval pursuant
to contract Clause entitled "FAR 52.236-21, Specifications and Draw ngs for
Construction"” and will be consi dered where advantageous to governnent.

1.6.4.1 Consi dering Variations

Di scussion with contracting officer prior to submission, will help ensure
functional and quality requirenents are net and minimze rejections and
resubnmittals. Wen contenplating a variation which results in | ower cost,
consi der submission of the variation as a Val ue Engi neeri ng Change Proposa
( VECP)

1.6.4.2 Proposi ng Vari ati ons

When proposing variation, deliver witten request to the contracting
officer, with docunentation of the nature and features of the variation and
why the variation is desirable and beneficial to governnent. |If |ower cost
is a benefit, also include an estimate of the cost saving. 1In addition to
docunentation required for variation, include the submttals required for
the item Cdearly mark the proposed variation in all docunentation

1.6.4.3 Warranting That Variations Are Conpati bl e
When delivering a variation for approval, contractor warrants that this
contract has been reviewed to establish that the variation, if

i ncorporated, will be conpatible with other el enents of work.

1.6.4.4 Revi ew Schedul e I's Mdified
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Ft. Belvoir, Nolan Bldg. UPS 10080001

In addition to normal subnmittal review period, a period of 10 working days
will be allowed for consideration by the Governnent of submittals with
vari ati ons.

1.6.5 Contractor's Responsibilities

a. Determine and verify field neasurenents, materials, field
construction criteria; review each subnmttal; and check and
coordi nate each submittal with requirenents of the work and
contract docunents.

b. Transmit subnmittals to QC organization in accordance with schedul e
on approved Submttal Register, and to prevent delays in the work,
del ays to governnment, or delays to separate contractors.

c. Advise contracting officer of variation, as required by paragraph
entitled "Variations."

d. Correct and resubnmit submttal as directed by approving authority.
When resubmitting disapproved transmittals or transmittals noted
for resubmttal, the contractor shall provide copy of that
previously submitted transmttal including all reviewer coments
for use by approving authority. Direct specific attention in
witing or on resubnitted submittal, to revisions not requested by
approving authority on previ ous subm ssions.

e. Furnish additional copies of submttal when requested by
contracting officer, to alimt of 20 copies per submttal

f. Conplete work which nust be acconplished as basis of a subnmitta
intim to allow submttal to occur as schedul ed.

g. Ensure no work has begun until subnittals for that work have been
returned as "approved," or "approved as noted", except to the
extent that a portion of work nust be acconplished as basis of
subni ttal

1.6.6 QC Organi zati on Responsibilities

a. Note date on which submttal was received fromcontractor on each
subm ttal

b. Review each subnmittal; and check and coordi nate each subnmtta
with requirenents of work and contract docunents.

c. Review subnmittals for conformance with project design concepts and
conpliance with contract docunents.

d. Act on subnmittals, determ ning appropriate action based on QC
organi zation's revi ew of submttal

(1) WwWen QC manager is approving authority, take appropriate

action on subnittal fromthe possible actions defined in paragraph
entitled, "Actions Possible."

SECTI ON 01330 Page 8
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(2) Wen contracting officer is approving authority or when

vari ation has been proposed, forward subnittal to Governnment with
certifying statement or return submttal marked "not reviewed" or
"revise and resubnit" as appropriate. The QC organi zation's
review of submittal determi nes appropriate action

e. Ensure that material is clearly |egible.

f. Stanp each sheet of each submittal with QC certifying statenent or
approvi ng statenment, except that data submitted in bound vol une or
on one sheet printed on two sides nmay be stanped on the front of
the first sheet only.

(1) Wen approving authority is contracting officer, QC
organi zation will certify submittals forwarded to contracting
officer with the followi ng certifying statenent:

"I hereby certify that the (equi pnent) (material) (article) shown and
marked in this subnmittal is that proposed to be incorporated with
contract Number TBD, is in conpliance with the contract draw ngs
and specification, can be installed in the allocated spaces, and
is submtted for Governnent approval

Certified by Submittal Reviewer , Date
(Si gnature when applicable)

Certified by QC Manager , Date ___ "
(Signature)

(2) Wen approving authority is QC Manager, QC Manager will use
the followi ng approval statenent when returning submttals to
contractor as "Approved" or "Approved as Noted."

"I hereby certify that the (material) (equipnent) (article) shown and
marked in this submttal and proposed to be incorporated with
contract Number TBD, is in conpliance with the contract draw ngs
and specification, can be installed in the allocated spaces, and
is approved for use.

Certified by Submittal Reviewer , Date

(Si gnature when applicable)

Approved by QC Manager , Date ____ )
(Signature)

g. Sign certifying statenent or approval statenent. The person
signing certifying statements shall be QC organi zati on nenber
designated in the approved QC plan. The signatures shall be in
original ink. Stanped signatures are not acceptable.

h. Update submittal register [database Jas subnittal actions occur

and naintain the subnmttal register at project site until fina
acceptance of all work by contracting officer.
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i. Retain a copy of approved submttals at project site, including
contractor's copy of approved sanpl es.

6.7 Governnment's Responsibilities
When approving authority is Contracting Oficer, the Governnment wll:

a. Note date on which subnmittal was received from QC nanager, on each
submittal for which the contracting officer is approving authority.

b. Review submittals for approval within scheduling period specified
and only for conformance with project design concepts and
conpliance with contract docunents.

c. ldentify returned subnittals with one of the actions defined in
par agraph entitled "Actions Possible" and with markings
appropriate for action indicated.

6.8 Acti ons Possible
Submittals will be returned with one of the foll ow ng notations:

a. Subnmittals marked "not reviewed" will indicate subnmittal has been
previously reviewed and approved, is not required , does not have
evi dence of being reviewed and approved by contractor, or is not
complete. A submittal marked "not reviewed" will be returned with
an explanation of the reason it is not reviewed. Resubnit
submittals returned for lack of review by contractor or for being
i nconplete, with appropriate action, coordination, or change.

b. Submttals nmarked "approved" "approved as submtted" authorize
contractor to proceed with work covered.

c. Subnmittals marked "approved as noted" or "approval except as
not ed; resubm ssion not required" authorize contractor to proceed
with work as noted provided contractor takes no exception to the
not ati ons.

d. Submittals marked "revise and resubnit" or "di sapproved" indicate
submittal is inconplete or does not conply with design concept or
requi renents of the contract docunents and shall be resubnitted
with appropriate changes. No work shall proceed for this item
until resubnmittal is approved.

7 FORMAT OF SUBM TTALS

7.1 Transmittal Form

Transmt each subnmittal, except sanple installations and sanple panels, to
of fice of approving authority. Transmit submittals with transmttal form
prescribed by Contracting O ficer and standard for project. The

transmttal formshall identify Contractor, indicate date of submttal, and
i nclude information prescribed by transmttal formand required in
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paragraph entitled "lIdentifying Submittals." Process transmittal forms to
record actions regardi ng sanpl e panels and sanple installations.

1.7.2 Identifying Submittals
Identify submittals, except sanple panel and sanple installation, with the
followi ng infornmati on permanently adhered to or noted on each separate

conponent of each submittal and noted on transnittal form Mark each copy
of each submittal identically, with the foll ow ng:

a. Project title and |ocation.
b. Construction contract nunber.

c. Section nunber of the specification section by which subnittal is
required.

d. Submittal description (SD) nunber of each conponent of submittal.

e. Wen a resubm ssion, add al phabetic suffix on submttal
description, for exanple, SD-10A, to indicate resubm ssion.

f. Nane, address, and tel ephone nunber of subcontractor, supplier,
manuf acturer and any other second tier contractor associated with
subnittal.

g. Product identification and | ocation in project.
1.7.3 Format for Shop Draw ngs

a. Shop drawi ngs shall not be less than A4 (297 by 210 nm) (8 1/2 by
11 inches) nor nore than AO (1189 by 841 m) (30 by 42 inches).

b. Present A4 (297 by 210 mm) (8 1/2 by 11 inches) sized shop
drawi ngs as part of the bound volune for subnmittals required by
section. Present larger drawings in sets.

c. Include on each drawing the drawing title, nunber, date, and
revi sion nunbers and dates, in addition to information required in
paragraph entitled "lIdentifying Submttals."

d. Dinension drawi ngs, except diagranms and schematic draw ngs;
prepare draw ngs denonstrating interface with other trades to
scal e. Shop draw ng di mensions shall be the sane unit of neasure
as indicated on the contract drawings. |Identify materials and
products for work shown.

1.7.4 Format of Product Data
a. Present product data submittals for each section as a conplete,
bound volune. Include table of contents, listing page and catal og

i tem nunbers for product data.

b. Indicate, by prom nent notation, each product which is being
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submitted; indicate specification section nunber and paragraph
nunber to which it pertains

Suppl enent product data with nmaterial prepared for project to
satisfy submittal requirenents for which product data does not
exist. ldentify this material as devel oped specifically for
proj ect.

Provi de product data in netric dinmensions. Were product data are
included in preprinted catal ogs with English units only, subnit
metric di mensi ons on separate sheet.

Format of Sanpl es

Furni sh sanples in sizes bel ow, unless otherw se specified or
unl ess the nmanufacturer has prepackaged sanpl es of approxinmately
same size as specified

(1) Sanple of Equipnent or Device: Full size.

(2) Sanple of Materials Less Than 50 by 75 nm (2 by 3 inches):
Built up to A4 (297 by 210 nm) (8 1/2 by 11 inches).

(3) Sanple of Materials Exceeding A4 (297 by 210 mm (8 1/2 by 11
inches): Cut down to A4 (297 by 210 nm) (8 1/2 by 11 inches) and
adequate to indicate color, texture, and material variations.

(4) Sanple of Linear Devices or Materials: 250 nm (10 inch)
length or length to be supplied, if less than 250 mm (10 inches).
Exanpl es of linear devices or nmaterials are conduit and handrails.

(5) Sanple of Non-Solid Materials: 750 ml (Pint). Exanples of
non-solid nmaterials are sand and paint.

(6) Color Selection Sanples: 50 by 100 nm (2 by 4 inches).

(7) Sanple Panel: 1200 by 1200 nm (4 by 4 feet).

(8) Sanple Installation: 10 square neters (100 square feet).
Sanpl es Showi ng Range of Variation: Where variations are

unavoi dabl e due to nature of the materials, submt sets of sanples
of not less than three units showi ng extrenes and mi ddl e of range.
Reusabl e Sanpl es: Incorporate returned sanples into work only if
so specified or indicated. Incorporated sanples shall be in
undamaged condition at tine of use.

Recording of Sanple Installation: Note and preserve the notation
of area constituting sanple installation but renove notation at
final clean up of project.

When color, texture or pattern is specified by naming a particul ar

manuf acturer and style, include one sanple of that manufacturer
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and style, for conparison.
1.7.6 Format of Operation and Mai ntenance (O&\) Data

a. &M Data format shall conmply with the requirenents specified in
Section 01781, QOperation and Mi ntenance Data"

1.7.7 Format of Administrative Subnmittals
a. Wen subnittal includes a docunent which is to be used in project
or becone part of project record, other than as a submttal, do
not apply contractor's approval stanp to docunent, but to a
separ ate sheet acconpanyi ng docunent.
b. Provide all dinmensions in administrative submttals in netric.
Where data are included in preprinted material with English units
only, submit netric dinensions on separate sheet.
1.8 QUANTITY OF SUBM TTALS
1.8.1 Nurmber of Copi es of Shop Draw ngs

a. Submt six copies of submttals of shop draw ngs requiring review
and approval .

1.8.2 Nurmber of Copi es of Product Data

Submit product data in conpliance with quantity requirenents specified for
shop drawi ngs.

1.8.3 Nurmber of Sanpl es
a. Submt two sanples, or two sets of sanples show ng range of
variation, of each required item One approved sanple or set of
sanples will be retained by approving authority and one will be
returned to contractor.

b. Submt one sanple panel. Include conponents listed in technical
section or as directed.

c. Subnmit one sanple installation, where directed.
d. Subnmit one sanple of non-solid materials.
1.8.4 Nurmber of Copies of Operation and Mai ntenance Data

Submit three copies of &M Data to the Contracting O ficer for review and
appr oval

1.8.5 Nurmber of Copies of Administrative Subnmittals

a. Unless otherw se specified, subnmt adnmnistrative submttals
conpliance with quantity requirenments specified for shop draw ngs.
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1.9 FORWARDI NG SUBM TTALS
1.9.1 Submittals Required fromthe Contractor

As soon as practicable after award of contract, and before procurenent of
fabrication, forward to the Architect-Engineer: subnmittals required in the
techni cal sections of this specification, including shop draw ngs, product
data and sanples. One copy of the transmittal formfor all subnmttals
shall be forwarded to the Resident O ficer in Charge of Construction.

The Architect-Engineer for this project will review and provide
surveillance for the Contracting Oficer to verify Contractor-approved
submittals conmply with the contract requirenents.

The Architect-Engineer for this project will review and approve for the
Contracting O ficer those submttals reserved for Contracting Oficer
approval to verify submttals conply with the contract requirenents.

1.9.1.1 &M Dat a

The Architect-Engineer for this project will review and approve for the
Contracting O ficer &M Data to verify the subnittals conply with the
contract requirenents.; submt data specified for a given itemwthin 30
cal endar days after the itemis delivered to the contract site.

a. In the event the Contractor fails to deliver O&MJ Data within the
tinme limts specified, the Contracting Officer may w thhold from

progress paynents 50 percent of the price of the itemw th which
such O&M Data are applicable.

1.10 SUBM TTAL CLASSI FI CATI ON
Subnmittals are classified as foll ows:
1.10.1 Gover nment Approved
Government approval is required for extensions of design, critical
mat eri al s, deviations, equipnent whose conpatibility with the entire system
nust be checked, and other items as designated by the Contracting O ficer.
Wthin the terns of the Contract O ause entitled "Specifications and
Drawi ngs for Construction," they are considered to be "shop draw ngs."
1.10.2 Information Only
Al submittals not requiring Governnment approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract O ause referred to above.

1.11 APPROVED SUBM TTALS

The Contracting O ficer's approval of submittals shall not be construed as

a conplete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any
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error which nay exist, as the Contractor under the Contractor Quality
Control (CQC) requirenents of this contract is responsible for dinensions,
t he desi gn of adequate connections and details, and the satisfactory
construction of all work. After submttals have been approved by the
Contracting O ficer, no resubmttal for the purpose of substituting
materials or equi pnent will be considered unl ess acconpani ed by an

expl anation of why a substitution is necessary.

1.12 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected submttal in the formand nunber
of copies specified for the initial submttal. |[If the Contractor considers
any correction indicated on the submttals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shal

be given pronptly to the Contracting Oficer

1.13 W THHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

1.14 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those
speci fi ed when deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submittals shall be the same as those used in the contract drawi ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenents. Prior to
submittal, all itens shall be checked and approved by the Contractor's
Quality Control (CQC) System Manager and each item shall be stamped,
signed, and dated by the CQC System Manager indicating action taken
Proposed devi ations fromthe contract requirenents shall be clearly
identified. Submittals shall include items such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nanuals (including parts list);
certifications; warranties; and other such required subnmttals. Submttals
requi ri ng Government approval shall be schedul ed and nade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

1.15 SUBM TTAL REGQ STER

At the end of this section is a submttal |ist showing itens of equi pnent
and materials for which submittals are required by the specifications; this
list nmay not be all inclusive and additional submittals may be required.

The Contractor shall maintain a subnmittal register for the project in
accordance with Section 01312A QUALI TY CONTROL SYSTEM ( QCS).
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1.16 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and submitted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 14 cal endar days
exclusive of mailing tinme) shall be allowed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in late submttals. An additional 5 cal endar days shall be
al | owned and shown on the register for review and approval of subnittals for
refrigeration and HVAC control systens.

1.17 TRANSM TTAL FORM ( ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and information only
submttals in accordance with the instructions on the reverse side of the
form These forns [will be furnished to the Contractor][are included in
the QCS software that the Contractor is required to use for this contract].
This formshall be properly conpleted by filling out all the headi ng bl ank
spaces and identifying each itemsubnmtted. Special care shall be
exercised to ensure proper listing of the specification paragraph and/or
sheet nunmber of the contract drawi ngs pertinent to the data submitted for
each item

1.18 SUBM TTAL PROCEDURES
Subnmittals shall be made as foll ows:

1.18.1 Procedures: G

1.18.2 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the columm "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annot ate such deviations on the submittal. The Governnent reserves the
right to rescind inadvertent approval of submttals containing unnoted
devi ati ons.

1.19 CONTROL OF SUBM TTALS
The Contractor shall carefully control his procurenment operations to ensure
t hat each individual submittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

1.20 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submttals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. 2 copies of the submittal will be retained by the
Contracting Oficer and 4 copies of the submittal will be returned to the
Contractor.
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21 | NFORVATI ON ONLY SUBM TTALS

Normal |y submittals for information only will not be returned. Approval of
the Contracting Officer is not required on infornation only submttals.

The Governnent reserves the right to require the Contractor to resubmt any
itemfound not to conply with the contract. This does not relieve the
Contractor fromthe obligation to furnish material conformng to the plans
and specifications; will not prevent the Contracting Officer fromrequiring
renoval and replacenent of nonconform ng material incorporated in the work;
and does not relieve the Contractor of the requirement to furnish sanples
for testing by the Governnent |aboratory or for check testing by the
CGovernment in those instances where the technical specifications so

prescri be.

.22 STAMPS

Stanps used by the Contractor on the submittal data to certify that the
submittal neets contract requirenents shall be simlar to the follow ng:
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CONTRACTOR

(Fi rm Nane)

Approved

Approved with corrections as noted on subnittal data and/or
attached sheets(s).

SI GNATURE

TI TLE:

DATE:

PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON

Refer to followi ng submttal list for further requirenents and references.
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SUBM TTAL LI ST

This report lists all the submittal descriptions found in the Subnmitta
Articles, along with the Sections and Subparts in which the descriptions
can be found.

SD-01 Preconstruction Submttals

Certificates of insurance. Surety bonds. List of proposed
subcontractors. List of proposed products. Construction Progress
Schedul e. Subnmittal register. Schedul e of values. Health and safety
plan. Work plan. Quality control plan. Environnental protection plan.

SECTI ON: 01330 SUBPART: 1.4
SD- 02 Shop Drawi ngs

Drawi ngs, diagrans and schedul es specifically prepared to illustrate
sonme portion of the work. Diagrams and instructions froma

manuf acturer or fabricator for use in producing the product and as
aids to the Contractor for integrating the product or systeminto the
proj ect. Draw ngs prepared by or for the Contractor to show how
multiple systens and interdisciplinary work will be coordinated.

SECTI ON:  01780A SUBPART:
SECTI ON: 08110 SUBPART:
SECTI ON:  09250A SUBPART:
SECTI ON:  10270A SUBPART:
SECTI ON:  15895A SUBPART:
SECTI ON:  15990A SUBPART:
SECTI ON:  16070A SUBPART:
SECTI ON:  16265A SUBPART:
SECTI ON:  16375A SUBPART:
SECTI ON:  16403A SUBPART:
SECTI ON:  16410A SUBPART:
SECTI ON:  16415A SUBPART:
SECTI ON: 16620 SUBPART:

PEPPEERPPEEEERERRER
NWNWWNRNNDAW®WN R

SD- 03 Product Data

Catalog cuts, illustrations, schedul es, diagrans, perfornmance charts,
i nstructions and brochures illustrating size, physical appearance and
other characteristics of materials or equi pnent for some portion of
the work. Sanples of warranty | anguage when the contract requires

ext ended product warranties.

SECTI ON:  01780A SUBPART:
SECTI ON:  02220a SUBPART:
SECTI ON:  02741a SUBPART:
SECTI ON: 08110 SUBPART:
SECTI ON:  10270A SUBPART:
SECTI ON:  15895A SUBPART:

PEPPEPER
AONWWR
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SECTI ON:  15990A SUBPART: 1.2
SECTI ON:  16070A SUBPART: 1.2
SECTI ON:  16265A SUBPART: 1.2
SECTI ON:  16375A SUBPART: 1.3
SECTI ON:  16403A SUBPART: 1.3
SECTI ON:  16410A SUBPART: 1.2
SECTI ON:  16415A SUBPART: 1.3
SECTI ON: 16620 SUBPART: 1.2

SD- 04 Sanpl es

Physi cal exanpl es of naterials, equipnent or workmanshi p that
illustrate functional and aesthetic characteristics of a material or
product and establish standards by which the work can be judged.
Col or sanples fromthe manufacturer's standard line (or custom col or
sanples if specified) to be used in selecting or approving colors for
the project. Field sanples and nock-ups constructed on the project
site establish standards by which the ensuring work can be judged.

I ncl udes assenblies or portions of assenblies which are to be

i ncorporated into the project and those which will be renoved at
concl usi on of the work.

SECTI ON:  10270A SUBPART: 1.3
SECTI ON: 16080 SUBPART: 1.2

SD- 06 Test Reports

Report signed by authorized official of testing |aboratory that a
mat eri al, product or systemidentical to the nmaterial, product or
systemto be provided has been tested in accord with specified
requirenents. (Testing nust have been within three years of date of
contract award for the project.) Report which includes findings of a
test required to be performed by the Contractor on an actual portion
of the work or prototype prepared for the project before shipnent to
job site. Report which includes finding of a test nade at the job
site or on sanple taken fromthe job site, on portion of work during
or after installation. Investigation reports Daily checklists Fina
acceptance test and operational test procedure

SECTI ON:  02316a SUBPART: 1.4
SECTI ON:  02741a SUBPART: 1.3
SECTI ON:  02770a SUBPART: 1.4
SECTI ON:  10270A SUBPART: 1.3
SECTI ON:  15895A SUBPART: 1.4
SECTI ON:  15990A SUBPART: 1.2
SECTI ON:  16265A SUBPART: 1.2
SECTI ON:  16375A SUBPART: 1.3
SECTI ON:  16403A SUBPART: 1.3
SECTI ON:  16410A SUBPART: 1.2
SECTI ON:  16415A SUBPART: 1.3
SECTI ON: 16620 SUBPART: 1.2

SD-07 Certificates

Statenents signed by responsible officials of manufacturer of
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product, systemor naterial attesting that product, system or

mat eri al nmeets specification requirenents. Mist be dated after award
of project contract and clearly nanme the project. Docunment required
of Contractor, or of a supplier, installer or subcontractor through
Contractor, the purpose of which is to further quality of orderly
progression of a portion of the work by docunenting procedures,
acceptability of nethods or personnel qualifications. Confined space
entry pernits.

SECTI ON:  01356A SUBPART:
SECTI ON:  02741a SUBPART:
SECTI ON: 07110a SUBPART:
SECTI ON:  09250A SUBPART:
SECTI ON:  10270A SUBPART:
SECTI ON:  16375A SUBPART:
SECTI ON:  16410A SUBPART:
SECTI ON: 16620 SUBPART:

PEPEREPEREREPR
MR WWWN W W

SD- 08 St atements

The Contractor shall subnit to the Contracting Oficer for
approval the test procedures to be used no |ater than ninety (90)
cal endar days prior to schedul ed test date.

SECTI ON: 16080 SUBPART: 1.2

SD- 09 Schedul es

Wthin 10 but no later than 60 cal endar days after notice to
proceed, the Contractor shall provide a conplete list of al

testing requirenents for equi pment and systens for review by the
Contracting Oficer. This list shall be maintained current during
the Contract period. Qmission of test requirenments fromthis
listing shall not excuse the contractor from prefornmance of the
tests for Governnent acceptance of the feature of work.

SECTI ON: 16080 SUBPART: 1.2
SD- 10 Operation and Mai ntenance Dat a

Data that is furnished by the manufacturer, or the system provider,
to the equi pment operating and mai nt enance personnel. This data is
needed by operating and mai nt enance personnel for the safe and
efficient operation, maintenance and repair of the item

SECTI ON:  16375A SUBPART: 1.3
SECTI ON:  16410A SUBPART: 1.2
SECTI ON: 16620 SUBPART: 1.2

-- BEnd of Section --
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SECTI ON 01356A

STORM WATER PCOLLUTI ON PREVENTI ON MEASURES

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4439 (1997) Standard Ternmi nol ogy for
Ceosynt hetics

ASTM D 4491 (1996) Water Perneability of Geotextiles
by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4632 (1991; R 1996)) Grab Breaking Load and
El ongati on of Geotextiles

ASTM D 4751 (1995) Determ ning Apparent Opening Size
of a Ceotextile

ASTM D 4873 (1995) Identification, Storage, and
Handl i ng of Geosynthetic Rolls

1.2 GENERAL

The Contractor shall inplement the stormwater pollution prevention
neasures specified in this section in a manner which will neet the

requi renents of Section 01354 ENVI RONVENTAL PROTECTI ON, and the

requi renents of the National Pollution Discharge Elimnation System ( NPDES)
permt attached to that Section.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates

MIIl Certificate or Affidavit; G
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Certificate attesting that the Contractor has net all specified
requirenents.

1.4 ERCSI ON AND SEDI MENT CONTROLS
The controls and neasures required by the Contractor are described bel ow
1.4.1 Stabilization Practices

The stabilization practices to be inplenmented shall include geotextiles,
protection of trees, and preservation of mature vegetation,. On his daily
CQC Report, the Contractor shall record the dates when the major grading
activities occur, (e.g., clearing and, excavation,); when construction
activities tenporarily or permanently cease on a portion of the site; and
when stabilization practices are initiated. Except as provided in

par agr aphs UNSUI TABLE CONDI TI ONS and NO ACTIVI TY FOR LESS THAN 21 DAYS,
stabilization practices shall be initiated as soon as practicable, but no
nore than 14 days, in any portion of the site where construction activities
have pernmanently ceased.

1.4.1.1 Unsui t abl e Condi ti ons

VWhere the initiation of stabilization neasures by the fourteenth day after
construction activity [tenporarily or] permanently ceases is precluded by
unsui tabl e conditions caused by the weat her, stabilization practices shal

be initiated as soon as practicable after conditions becone suitable.

1.4.1.2 No Activity for Less Than 21 Days

Where construction activity will resune on a portion of the site within 21
days from when activities ceased (e.g., the total tine period that
construction activity is tenporarily ceased is |ess than 21 days), then
stabilization practices do not have to be initiated on that portion of the
site by the fourteenth day after construction activity tenporarily ceased.

1.4.2 Structural Practices

Structural practices shall be inplenented to divert flows from exposed
soils, tenporarily store flows, or otherwise limt runoff and the discharge
of pollutants from exposed areas of the site. Structural practices shal

be inmplemented in a tinmely manner during the construction process to

m nimze erosion and sedi ment runoff. Structural practices shall include
the foll owi ng devices.

1.4.2.1 Silt Fences

The Contractor shall provide silt fences as a tenporary structural practice
to mnimze erosion and sedinent runoff. Silt fences shall be properly
installed to effectively retain sedinent inmrediately after conpleting each
phase of work where erosion would occur in the formof sheet and rill
erosion (e.g. clearing and grubbi ng, excavation, enmbankment, and grading).
Silt fences shall be installed in the |ocations indicated on the draw ngs.
Final renmpval of silt fence barriers shall be upon approval by the
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Contracting O ficer.
PART 2 PRODUCTS
2.1 COVPONENTS FOR SI LT FENCES
2.1.1 Filter Fabric

The geotextile shall conply with the requirenents of ASTM D 4439, and
shal | consist of polyneric filaments which are forned into a stable network
such that filanents retain their relative positions. The filanent shal
consi st of a long-chain synthetic polyner conposed of at |east 85 percent
by wei ght of ester, propylene, or amde, and shall contain stabilizers
and/ or inhibitors added to the base plastic to nmake the filanents
resistance to deterioration due to ultraviolet and heat exposure.
Synthetic filter fabric shall contain ultraviolet ray inhibitors and
stabilizers to provide a m nimum of six nonths of expected usable
construction life at a tenperature range of -18 to 49 degrees C (0 to 120
degrees F). The filter fabric shall meet the foll ow ng requirenents:

FILTER FABRI C FOR SI LT SCREEN FENCE

PHYSI CAL PROPERTY TEST PROCEDURE STRENGTH REQUI REMENT
Gab Tensile ASTM D 4632 445 N min.

El ongation (% 30 % nax.
Trapezoi d Tear ASTM D 4533 245 N mn.
Permittivity ASTM D 4491 0.2 sec-1

ACS (U.S. Std Sieve) ASTM D 4751 20- 100

FILTER FABRI C FOR SI LT SCREEN FENCE

PHYSI CAL PROPERTY TEST PROCEDURE STRENGTH REQUI REMENT
Gab Tensile ASTM D 4632 100 I bs. min.

El ongation (% 30 % nax.
Trapezoi d Tear ASTM D 4533 55 I bs. mn.
Permittivity ASTM D 4491 0.2 sec-1

ACS (U.S. Std Sieve) ASTM D 4751 20- 100

2.1.2 Silt Fence Stakes and Posts

The Contractor nmmy use either wooden stakes or steel posts for fence
construction. Woden stakes utilized for silt fence construction, shal
have a m ni mum cross section of 50 mmby 50 nm (2 i nches by 2 inches) when
oak is used and 100 nm by 100 nm (4 inches by 4 inches) when pine is used,
and shall have a minimumlength of 1.5 m (5 feet). Steel posts (standard
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"U' or "T" section) utilized for silt fence construction, shall have a
m ni mum mass of 1.98 kg per linear nmeter (weight of 1.33 pounds per |inear
foot) and a mninmumlength of 1.5 m (5 feet).

.1.3 MIIl Certificate or Affidavit

A mll certificate or affidavit shall be provided attesting that the fabric
and factory seans neet chemical, physical, and nmanufacturing requirenents
specified above. The mill certificate or affidavit shall specify the
actual M nimum Average Roll Values and shall identify the fabric supplied
by roll identification nunmbers. The Contractor shall submit a mll
certificate or affidavit signed by a legally authorized official fromthe
conpany nmanufacturing the filter fabric.

. 1.4 Identification Storage and Handl i ng

Filter fabric shall be identified, stored and handl ed in accordance with
ASTM D 4873.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON OF SILT FENCES

Silt fences shall extend a m nimum of 400 mm (16 i nches) above the ground
surface and shall not exceed 860 mm (34 inches) above the ground surface.
Filter fabric shall be froma continuous roll cut to the |length of the
barrier to avoid the use of joints. Wen joints are unavoidable, filter
fabric shall be spliced together at a support post, with a mninum 150 nm
(6 inches) overlap, and securely sealed. A trench shall be excavated
approxi nately 100 mm (4 inches) wide and 100 mm (4 inches) deep on the
upsl ope side of the location of the silt fence. The 100 nm by 100 mm
(4-inch by 4-inch) trench shall be backfilled and the soil conpacted over
the filter fabric. Silt fences shall be renpbved upon approval by the
Contracting O ficer.

.2 MAI NTENANCE

The Contractor shall maintain the tenporary and pernanent vegetation
erosion and sedi nent control neasures, and other protective neasures in
good and effective operating condition by perform ng routine inspections to
determ ne condition and effectiveness, by restoration of destroyed
vegetative cover, and by repair of erosion and sedi nent control neasures
and other protective neasures. The follow ng procedures shall be foll owed
to maintain the protective neasures.

2.1 Silt Fence M ntenance

Silt fences shall be inspected in accordance with paragraph | NSPECTI ONS
Any required repairs shall be nade pronptly. Cose attention shall be paid
to the repair of danaged silt fence resulting fromend runs and
undercutting. Should the fabric on a silt fence deconpose or becone

i neffective, and the barrier is still necessary, the fabric shall be

repl aced pronptly. Sedinent deposits shall be renpbved when deposits reach
one-third of the height of the barrier. Wen a silt fence is no |onger
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required, it shall be renmbved. The inmredi ate area occupi ed by the fence
and any sedi nent deposits shall be shaped to an acceptabl e grade.

3.3 | NSPECTI ONS
3.3.1 Cener a

The Contractor shall inspect disturbed areas of the construction site,
areas used for storage of materials that are exposed to precipitation that
have not been finally stabilized, stabilization practices, structura
practices, other controls, and area where vehicles exit the site at | east
once every seven (7) cal endar days and within 24 hours of the end of any
stormthat produces 13 mm (0.5 inches) or nmore rainfall at the site. Were
sites have been finally stabilized, such inspection shall be conducted at

| east once every nonth.

3.3.2 I nspections Details

Di sturbed areas and areas used for material storage that are exposed to
preci pitation shall be inspected for evidence of, or the potential for

pol | utants entering the drai nage system FErosion and sedi nent control
neasures identified in the StormWter Pollution Prevention Plan shall be
observed to ensure that they are operating correctly. Discharge |ocations
or points shall be inspected to ascertain whether erosion control measures
are effective in preventing significant inpacts to receiving waters.
Locations where vehicles exit the site shall be inspected for evidence of
of fsite sedi nent tracking.

3.3.3 I nspection Reports

For each inspection conducted, the Contractor shall prepare a report
sunmmari zi ng the scope of the inspection, nane(s) and qualifications of
personnel naking the inspection, the date(s) of the inspection, major
observations relating to the inplenentation of the Storm Water Pollution
Prevention Pl an, mai ntenance performed, and actions taken. The report
shall be furnished to the Contracting Oficer within 24 hours of the

i nspection as a part of the Contractor's daily CQC REPORT. A copy of the
i nspection report shall be nmaintained on the job site.

-- End of Section --
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SECTI ON 01415

METRI C MEASUREMENTS

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM E 380 (1993) Practice for Use of the
International Systemof Units (SI)

ASTM E 621 (1994; R 1999el) Practice for Use of
Metric (SI) Units in Building Design and
Construction

1.2 GENERAL

This project includes netric units of nmeasurenents. The metric units used
are the International Systemof Units (SI) devel oped and nmi ntai ned by the
CGeneral Conference on Wights and Measures (CGPM; the name Internationa
System of Units and the international abbreviation SI were adopted by the
11th CGPMin 1960. A nunber of circunstances require that both netric Si
units and English inch-pound (I1-P) units be included in a section of the
specifications. Wen both netric and |I-P nmeasurenents are included, the
section may contain neasurenents for products that are manufactured to I-P
di mensi ons and then expressed in nathenmatically converted nmetric val ue
(soft nmetric) or, it may contain neasurenents for products that are

manuf actured to an i ndustry recogni zed rounded netric (hard netric)

di mensi ons but are allowed to be substituted by I-P products to conply with
the law. Dual neasurenents are also included to indicate industry and/or
CGovernment standards, test values or other controlling factors, such as the
code requirenents where |-P values are needed for clarity or to trace back
to the referenced standards, test values or codes.

1.3 USE OF MEASUREMENTS

Measurenents shall be either in SI or I-P units as indicated, except for
soft metric nmeasurenents or as otherw se authorized. Wen only SI or |-P
neasurenents are specified for a product, the product shall be procured in
the specified units (SI or I-P) unless otherw se authorized by the
Contracting O ficer. The Contractor shall be responsible for al

associ ated | abor and materials when authorized to substitute one system of
units for another and for the final assenbly and performance of the

speci fied work and/or products.

1.3.1 Hard Metric
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A hard metric nmeasurenent is indicated by an SI value with no expressed
correlation to an I-P value. Hard netric nmeasurenments are often used for
field data such as distance fromone point to another or distance above the
floor. Products are considered to be hard netric when they are
manufactured to nmetric di nensions or have an industry recogni zed netric
desi gnati on.

3.2 Soft Metric

a. A soft netric neasurenent is indicated by an SI value which is a
mat hemati cal conversion of the |I-P value shown in parentheses
(e.g. 38.1 mMmm (1-1/2 inches)). Soft netric neasurenents are used
for measurenents pertaining to products, test val ues, and other
situations where the |-P units are the standard for manufacture,
verification, or other controlling factor. The |I-P value shal
govern while the netric neasurenent is provided for information

b. A soft netric nmeasurenent is also indicated for products that are
manuf actured in industry designated netric dinensions but are
required by law to all ow substitute |I-P products. These
nmeasurenents are indicated by a manufacturing hard netric product
di mension followed by the substitute |-P equivalent value in
parent heses (e.g., 190 x 190 x 390 mm (7-5/8 x 7-5/8 x 15-5/8
i nches)).

3.3 Neut r al
A neutral neasurenent is indicated by an identifier which has no expressed

relation to either an SI or an I-P value (e.g., Anerican Wre Gage (AWG
whi ch indicates thickness but initself is neither SI nor |-P)

.4 COORDI NATI ON

Di screpanci es, such as m smatches or product unavailability, arising from
use of both metric and non-netric neasurenents and di screpanci es between
the nmeasurenents in the specifications and the nmeasurenents in the draw ngs
shal |l be brought to the attention of the Contracting O ficer for resolution

.5 RELATI ONSHI P TO SUBM TTALS

Submittals for Governnent approval or for information only shall cover the
SI or |-P products actually being furnished for the project. The
Contractor shall subnit the required drawi ngs and cal cul ations in the sane
units used in the contract docunents describing the product or requirenent
unl ess otherwi se instructed or approved. The Contractor shall use ASTME
380 and ASTM E 621 as the basis for establishing netric neasurenents
required to be used in subnmittals.

-- End of Section --
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SECTI ON 01420

SQURCES FOR REFERENCE PUBLI CATI ONS

1.1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by docunent nunber, date and title. The docunment nunber used
in the citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunber to a docunent,
an identifying nunber has been assigned for reference purposes.

1.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organi zati ons whose docunents are

referenced in other sections of these specifications are |isted bel ow, and

if the source of the publications is different fromthe address of the

sponsoring organi zation, that infornmation is also provided. Docunents

listed in the specifications with nunbers which were not assigned by the

st andards produci ng organi zati on should be ordered fromthe source by title

rather than by number. The designations "AK' and "LOK" are for

adm ni strative purposes and should not be used when ordering publications.
2.1 [Enter Appropriate Subpart Title Here]

ACl | NTERNATI ONAL (ACl)

P. 0. Box 9094

Farm ngton Hlls, M 48333-9094
Ph: 248-848- 3700

Fax: 248-848-3701

Internet: www. aci-int.org

ACK 5/01

LOK 2/01

ACOUSTI CAL SOCI ETY OF AVERI CA ( ASA)

2 Huntington Quadrangle
Melville, NY 11747-4502
Ph: 516- 576- 2360

Fax: 516-576-2377

emai | : asa@ip.org
Internet: www. asa.aip.org

To order ASA Standards, contact:

St andards and Publications Fulfillnment Center
P. 0. Box 1020

Sewi ckl ey, PA 15143-9998

Phone: 412-741-1979

Fax: 412-741- 0609
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Emai | : asapubs@bdi ntl.com

ACK 5/01
LOK 2/01

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

4301 North Fairfax Dr., Suite 425
ATTN.  Pubs Dept.

Arlington, VA 22203

Ph: 703-524- 8800

Fax: 703-528-3816

E-mail: ari@ri.org
Internet: ww. ari.org
ACK 5/01
LOK 2/01

Al'R CONDI TI ONI NG CONTRACTORS OF AMERI CA (ACCA)

2800 Shirlington Road, Suite 300
Arlington, VA 22206

Ph: 703-575-4477

FAX: 703-575-4449

Internet: www. acca.org

ACK 5/01

LOK 6/00

Al R DI FFUSI ON COUNCI L ( ADC)

104 So. Mchigan Ave., No. 1500
Chicago, IL 60603

Ph: 312-201-0101

Fax: 312-201-0214

Internet: ww. flexibleduct.org
ACK 5/01

LOK 6/00

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

30 W University Dr.

Arlington Heights, IL 60004-1893
Ph: 847-394- 0150

Fax: 847-253-0088

Internet: ww. anta. org

ACK 5/01

LOK 2/01

ALUM NUM ASSOCI ATI ON ( AA)

900 19th Street N W

Washi ngton, DC 20006

Ph: 202- 862-5100

Fax: 202-862-5164

Internet: www. al um num org
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ACK 5/01
LOK 2/01

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATI ON ( AAMVA)

1827 Wal den Ofc. Sq.
Suite 104
Schaunburg, IL 60173-4268

Ph:
Fax:

847-303-5664
847-303-5774

Internet: ww. aamanet.org
AKX 5/01
LK 2/01

10080001

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

444 N. Capital St., NW Suite 249
Washi ngton, DC 20001

Ph:
Fax:

800- 231- 3475 202-624-5800
800-525- 5562 202- 624- 5806

Internet: www transportation.org
ACK 5/01
LXK 2/01

AMERI CAN ASSOCI ATI ON OF TEXTI LE CHEM STS AND COLORI STS ( AATCQ)

P. 0. Box 12215

Research Tri angl e Park,

Ph:
Fax:

919- 549- 8141
919- 549- 8933

Internet: ww. aatcc.org
AKX 5/01
LK 2/01

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATI ON ( ABMR)

2025 M Street, NW Suite 800
Washi ngton, DC 20036

Ph:
Fax:

202-429- 5155
202-828-6042

Internet: www. abma-dc.org
ACK 5/01
LOK 2/01

AMERI CAN BO LER MANUFACTURERS ASSCCI ATl ON ( ABMA)

4001 North 9th Street, Suite 226
Arlington, VA 22203-1900

Ph:
Fax:

703-522- 7350
703-522- 2665

Internet: ww. abma. com
ACK 5/01
LOK 2/01
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AMERI CAN CONCRETE PI PE ASSCCI ATI ON ( ACPA)

222 West Las Colinas Blvd., Suite 641
Irving, TX 75039-5423

Ph: 972-506- 7216

Fax: 972-506-7682

Internet: ww\. concrete-pipe.org
e-mail: info@oncrete-pipe.org

ACK 5/01

LOK 6/00

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)

1330 Kenper Meadow Dr.
Suite 600

C ncinnati, OH 45240
Ph: 513-742-2020

Fax: 513-742-3355
Internet: www. acgi h.org
E-mail: pubs@cgih.org
ACK 5/01

LOK 2/01

AMERI CAN FOREST & PAPER ASSCCI ATl ON ( AF&PA)

Aneri can Wod Counci |

ATTN:  Publications Dept.

1111 Nineteenth St. NW Suite 800
Washi ngton, DC 20036

Ph: 800-294-2372 202-463-2700
Fax: 202-463-2471

Internet: www. af andpa. org

ACK 5/01

LOK 6/00

AVERI CAN GAS ASSOCI ATl ON ( AGA)

400 N. Capitol St. N.WSuite 450
Washi ngton, D.C. 20001

Ph: 202-824- 7000

Fax: 202-824-7115

Internet: ww.aga.org

ACK 5/01

LOK 2/01

AMERI CAN GAS ASSCCI ATl ON LABORATORI ES (AGAL)

400 N. Capitol St. N.WSuite 450
Washi ngton, D.C. 20001

Ph: 202-824- 7000

Fax: 202-824-7115

Internet: ww.aga.org

ACK 5/01
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LOK 0/ 00
AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGWA)

1500 King St., Suite 201
Al exandria, VA 22314-2730
Ph: 703- 684- 0211

Fax: 703-684-0242
Internet: ww\. agna. org
AOK 5/010

LK 3/01

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

One East Wacker Dr., Suite 3100
Chicago, IL 60601-2001

Ph: 312- 670- 2400

Publ i cati ons: 800-644-2400

Fax: 312-670-5403

Internet: www. aisc.org

ACK 5/01

LK 3/01

AMERI CAN | NSTI TUTE OF Tl MBER CONSTRUCTI ON (Al TC)

7012 So. Revere Parkway, Suite 140
Engl ewood, CO 80112

Ph: 303- 792- 9559

Fax: 303-792-0669

Internet: www. aitc-glulamorg
ACK 5/01

LOK 3/01

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

1101 17th St., NWSuite 1300
Washi ngton, DC 20036

Ph: 202-452-7100

Internet: ww. steel.org
ACK 5/01

LOK 3/01

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
1819 L Street, NW 6th Floor
Washi ngton, DC 20036
Ph: 202-293- 8020
Fax: 202-293-9287
Internet: www. ansi.org/

Not e: Docunents beginning with the letter "S" can be
ordered from

Acoustical Society of Anmerica
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AMERI CAN NURSERY AND LANDSCAPE ASSCCI ATI ON ( ANLA)

St andards and Publications Fulfillnent Center

P. O Box 1020

Sewi ckl ey, PA 15143-9998
Ph: 412-741-1979

Fax: 412-741-0609

Internet: http://asa.aip.org

CGeneral e-mail: asa@ip.org

Publications 3 e-mail: asapubs@bdintl.com
ACK 5/01

LOK 6/00

1250 | St., NW Suite 500
Washi ngton, DC 20005-3922
Ph: 202-789-2900

FAX: 202-789-1893

Internet: ww.anla.org
ACK 5/01

LOK 3/01

AMERI CAN PETROLEUM | NSTI TUTE (API)

AMERI CAN PUBLI C HEALTH ASSCCI ATI ON ( APHA)

1220 L St., NwW

Washi ngton, DC 20005-4070
Ph: 202- 682- 8000

Fax: 202-682-8223
Internet: www. api.org

ACK 5/01

LOK 3/01

800 | Street, NW

WAshi ngt on, DC 20001
PH 202-777-2742

FAX: 202-777-2534
Internet: www. apha.org
ACK 6/ 01

LOK 0/ 00

10080001

AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSOC!I ATl ON

( AREMA)

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

8201 Corporate Dr., Suite 1125
Landover, NMD 20785-2230

Ph: 301- 459- 3200

Fax: 301-459-8077

I nternet: ww. areng. org

ACK 5/01

LOK 3/01
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1711 Arlingate Lane

P. 0. Box 28518

Col umbus, OH 43228-0518
Ph: 800- 222- 2768

Fax: 614-274-6899
Internet: ww. asnt.org
ACK 5/01

LOK 6/00

AVERI CAN SOCI ETY FOR QUALI TY ( ASQ

600 North Pl anki nton Avenue
M | waukee, W 53202-3005
Ph: 800- 248- 1946

Fax: 414-272-1734

Internet: www. asq.org

ACK 5/01

LK 3/01

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959
Ph: 610- 832- 9585

Fax: 610-832-9555

Internet: www. astmorg

ACK 5/01

LK 3/01

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

1801 Al exander Bell Drive

Reston, VA 20191-4400

Ph: 703-295-6300 - 800-548-2723
Fax: 703-295-6222

Internet: www. asce.org

e-mail: marketing@sce.org

ACK 5/ 01

LK 3/01

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

1791 Tullie Cirle, NE

Atlanta, GA 30329

Ph: 800-527-4723 or 404-636-8400
Fax: 404-321-5478

Internet: www. ashrae.org

ACK 5/01

LK 3/01

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

901 Canterbury, Suite A

SECTI ON 01420 Page 7



Ft. Belvoir, Nolan Bldg. UPS 10080001

West | ake, OH 44145

Ph: 440- 835- 3040

Fax: 440-835-3488

E-mail: asse@x.netcomcom

I nternet: ww. asse-pl unbi ng. org
ACK 5/01

LOK 3/01

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

6666 West Quincy

Denver, CO 80235

Ph:  800-926-7337 - 303-794-7711
Fax: 303-794-7310

Internet: www. awna. org

ACK 5/ 01

LK 3/01

AVERI CAN VELDI NG SOCI ETY ( AVS)

550 N. W LeJeune Road

Mam, FL 33126

Ph: 800- 443-9353 - 305-443-9353
Fax: 305-443-7559

Internet: ww. amwel d. org

ACK 5/01

LOK 3/01

AMERI CAN WOOD- PRESERVERS' ASSCC!I ATI ON ( AWPA)

P. Q. Box 5690

G andbury, TX 76049-0690
Ph: 817-326- 6300

Fax: 817-326-6306
Internet: ww.awpa.com
AKX 5/01

LK 3/01

APA - THE ENG NEERED WOOD ASSOCI ATI ON ((APA)

P. O. Box 11700

Tacoma, WA 98411-0700

Ph: 253-565- 6600

Fax: 253-565-7265
Internet: www. apawood. org
ACK 5/01

LOK 6/00

ARCHI TECTURAL & TRANSPORTATI ON BARRI ERS COWVPLI ANCE BOARD ( ATBCB)

The Access Board

1331 F Street, NW Suite 1000
Washi ngton, DC 20004- 1111

PH. 202-272-5434

SECTI ON 01420 Page 8



Ft.

Bel voir,

Nol an Bl dg. UPS

FAX: 202-272-5447

Internet: www. access-board. gov
ACK 6/ 01

LOK 0/ 00

ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW )

ASBESTOS CEMENT Pl PE PRODUCERS ASSCCI ATl ON ( ACPPA)

1952 | saac Newton Square West
Rest on, VA 20190

Ph: 703-733- 0600

Fax: 703-733-0584

Internet: www. awi net.org
ACK 5/ 01

LOK 6/ 00

PVMB114- 1745 Jefferson Davis Hi ghway

Arlington, VA 22202
Ph: 703-412-1153
Fax: 703-412-1152
ACK 5/01

LOK 0/ 00

ASME | NTERNATI ONAL ( ASMVE)

Three Park Avenue

New York, NY 10016-5990
Ph: 212-591-7722

Fax: 212-591-7674
Internet: www. asne.org
ACK 5/01

LOK 6/ 00

ASPHALT | NSTI TUTE (Al)

Research Park Dr.

P. 0. Box 14052

Lexi ngton, KY 40512-4052
Ph: 859- 288- 4960

Fax: 859-288-4999

Internet: wwv. asphaltinstitute.org

ACK 5/01
LOK 6/ 00

ASSOCI ATED Al R BALANCE COUNCI L ( AABC)

1518 K St., NW Suite 503
Washi ngton, DC 20005

Ph: 202-737- 0202

Fax: 202-638-4833
Internet: www. aabchg. com
E-mail: aabchg@ol . com
ACK 5/01

SECTI ON 01420 Page 9
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Ft.

Bel voir,

Nol an Bl dg. UPS

LOK 6/ 00

10080001

ASSQOCI ATI ON FOR THE ADVANCEMENT OF MEDI CAL | NSTRUVENTATI ON ( AAM )

1110 N. debe Rd., Suite 220
Arlington, VA 22201-5762

Ph: 703-525-4890

Fax: 703-276-0793

Internet: www. aam.org

ACK 5/01

LOK 6/00

ASSQOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI C)

600 No. 18th St.

P. 0. Box 2641

Bi rm ngham AL 35291
Ph: 205- 257- 2530

Fax: 205-257-2540
Internet: ww. aeic.org
ACK 5/01

LOK 6/00

ASSOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

1111 19th St. NW, Suite 402
Washi ngton, DC 20036

Ph: 202-872-5955

Fax: 202-872-9354

Internet: ww. aham org

ACK 5/01

LOK 6/00

ASSQOCI ATI ON OF | RON AND STEEL ENG NEERS (Al SE)

Three Gateway Center, Suite 1900
Pi ttsburgh, PA 15222-1004

Ph: 412-281-6323

Fax: 412-281-4657

Internet: ww. aise.org

ACK 5/01

LOK 6/00

Bl FMA | NTERNATI ONAL ( BI FMA)

2680 Horizon Drive SE, Suite A-1
Grand Rapids, M 49546- 7500

Ph: 616- 285-3963

Fax: 616-285-3765

Internet: ww. bifnma. com

E-mail: email @ifm. com

ACK 5/01

LOK 6/ 00

SECTI ON 01420 Page 10



Ft. Belvoir, Nolan Bldg. UPS 10080001

Bl OCYCLE, JOURNAL OF COWPOSTI NG AND RECYCLI NG

The JG Press Inc.

419 State Avenue

Emmaus PA. 18049

Ph: 610-967-4135

Internet: www. biocycl e. net
E-mail: jgpress@ gpress.com
ACK 5/ 01

LOK 0/ 00

BRI CK | NDUSTRY ASSOCI ATI ON (Bl A)

11490 Commerce Park Dr., Suite 308
Reston, VA 22091-1525

Ph: 703-620- 0010

Fax: 703-620-3928

Internet: www. brickinfo.org

ACK 5/ 01

LOK 6/ 00

BRI TI SH STANDARDS | NSTI TUTE (BSI)

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

355 Lexington Ave.

17th fl oor

New York, NY 10017-6603

Ph: 212-297-2122

Fax: 212-370-9047

Internet: www. buil dershardware. com
ACK 5/01

LOK 6/ 00

BUI LDI NG OFFI Cl ALS & CODE ADM NI STRATORS | NTERNATI ONAL ( BOCA)

4051 W Fl ossnmoor Rd.

Country Club Hlls, IL 60478
Ph: 708- 799- 2300

Fax: 708-799-4981

Internet: ww. bocai.org

ACK 5/01

LOK 6/00

CALI FORNI A REDWDOD ASSOCI ATI ON ( CRA)

405 Enfrente Drive., Suite 200
Novat o, CA 94949

Ph: 415- 382- 0662

Fax: 415-382-8531

Internet: www. cal redwood. org
ACK 5/ 01

LOK 6/ 00

SECTI ON 01420 Page 11



Ft. Belvoir, Nolan Bldg. UPS 10080001

CARPET AND RUG | NSTI TUTE (CRI)

310 Hol i day Ave.

Dal ton, GA 30720

P. 0. Box 2048

Dal ton, GA 30722-2048

Ph: 706-278-0232

Fax: 706-278-8835

Internet: www. carpet-rug.com
ACK 5/01

LOK 6/ 00

CAST IRON SO L PIPE I NSTI TUTE (Cl SPI)

5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421

Ph: 423-892- 0137

Fax: 423-892-0817

Internet: www. cispi.org

ACK 5/01

LOK 6/00

CEl LI NGS & | NTERI OR SYSTEMS CONSTRUCTI ON ASSCCI ATl ON ( Cl SCA)

1500 Lincoln H ghway, Suite 202
St. Charles, IL 60174

Ph: 630-584-1919

Fax: 630-584-2003

I nternet: ww.cisca.org

ACK 5/01

LOK 6/00

CENTERS FOR DI SEASE CONTROL AND PREVENTI ON ( CDC)

1600 difton Road
Atlanta, GA 30333

PH 404- 639- 3534

FAX:

Internet: www. cdc. gov
ACK 6/ 01

LOK 0/ 00

CHEM CAL FABRI CS & FI LM ASSCCI ATl ON ( CFFA)

1300 Summer Ave.

Cl evel and OH 44115-2851

PH. 216-241-7333

FAX: 216-241-0105

www. chemi cal fabri csandfil m conf wel corme. ht m
AXK 6/01

CHLORI NE | NSTI TUTE (Cl)

SECTI ON 01420 Page 12



Ft.

Bel voir,

Nol an Bl dg. UPS 10080001

2001 L St., NWSuite 506
Washi ngton, DC 20036
Ph: 202- 775- 2790

Fax: 202-223-7225
Internet: ww.cl2.com
ACK 5/01

LOK 6/ 00

COWPRESSED Al R AND GAS | NSTI TUTE (CAd)

1300 Sumer Ave.

Cl evel and OH 44115-2851
PH 216-241- 7333

FAX: 216-241-0105

www. cagi . or g/ wel cone. ht m
ACK 6/ 01

COVPRESSED GAS ASSOCI ATl ON ( CGA)

1725 Jefferson Davis H ghway, Suite 1004
Arlington, VA 22202-4102

Ph: 703-412-0900

Fax: 703-412-0128

I nternet: ww. cganet.com

e-mail: Custoner_Servi ce@ganet.com
ACK 5/01

LOK 6/00

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

933 N. Plum Grove Rd.
Schaunmburg, IL 60173-4758
Ph: 847-517-1200

Fax: 847-517-1206
Internet: www. crsi.org
ACK 5/01

LOK 6/00

CONSUMER PRODUCT SAFETY COWM SSI ON ( CPSC)

4330 East-West H ghway

Bet hesda, Maryl and 20814- 4408

Ph: 301-504- 0990

Fx: 301-504-0124 and 301-504- 0025
I nternet: ww. cpsc. gov

ACK 5/01

LOK 6/00

CONVEYOR EQUI PMENT MANUFACTURERS ASSCCI ATI ON ( CEMR)

6724 Lone Cak Bl vd.
Napl es, Florida 34109
Ph: 941-514- 3441
Fax: 941-514-3470

SECTI ON 01420 Page 13



Ft. Belvoir, Nolan Bldg. UPS 10080001

Internet: ww. cemanet.org
AKX 5/01
LCOK 6/ 00

COOLI NG TECHNOLOGY | NSTI TUTE (CTI)

530 Wells Fargo Dr., Suite 218, Houston, TX 77090
Ph: 281-583-4087

Fax: 281-537-1721

Internet: ww.cti.org

ACK 5/01

LOK 6/00

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

260 Madi son Ave.

New York, Ny 10016

Ph: 212-251-7200

Fax: 212-251-7234

Websi te: www. copper.org
E-mail: staff @opper.org
ACK 5/01

LOK 6/00

CRANE MANUFACTURERS ASSCCI ATI ON OF AMERI CA ( CVAA)

8720 Red Cak Blvd., Ste, 201

Charlotte, NC 28217 USA

Ph: 704-676-1190/ 800722- 6832

Fx: 704-676-1199

Internet: www. mhi a. org/ psc/psc_products_cranes.cfm
ACK 6/ 01

LOK 0/ 00

DI AMOND CORE DRI LL MANUFACTURERS ASSOCI ATI ON ( DCDMVA)
Organi zation no | onger exists.
DI STRI CT OF COLUMBI A MUNI Cl PAL REGULATI ONS ( DCVR)

441 4th Street NwW

Wachi ngt on DC 20001

PH. 202-727-1000

htt p: pw2. net com conml ~f | ower s
ACK 6/ 01

DOOR AND ACCESS SYSTEM MANUFACTURERS ASSCCI ATl ON ( DASMR)

1300 Sunmer Avenue
Cl evel and, OH 44115-2851
Ph: 216-241- 7333
Fax: 216-241-0105
Internet: ww. dasnma. com
e-mai |l : dasma@asma. com

SECTI ON 01420 Page 14



Ft. Belvoir, Nolan Bldg. UPS

ACK 5/01
LOK 6/ 00

DOOR AND HARDWARE | NSTI TUTE (DHI)

14150 Newbr ook Dr. Suite 200
Chantilly, VA 20151-2223
Ph: 703-222-2010

Fax: 703-222-2410

Internet: www. dhi.org
e-mail: techdept @hi.org
ACK 5/01

LOK 6/00

DUCTI LE | RON Pl PE RESEARCH ASSCCI ATl ON ( DI PRA)

245 Ri verchase Parkway East, Suite O
Bi rm ngham AL 35244

Ph: 205- 402- 8700

Fax: 205-402-8730

Internet: www. dipra.org

E-mail: info@lipra.org

ACK 5/01

LOK 6/00

El FS | NDUSTRY MEMBERS ASSCOCI ATI ON ( El M)

3000 Corporate Center Drive, Suite 270
Morrow, GA 30260

Ph: 800-968- 7945

Fax: 770-968-5818

Internet: ww. ei fsfacts.com

ACK 5/01

LOK 6/00

ELECTRI CAL GENERATI NG SYSTEMs ASSCOCI ATI ON ( EGSA)

1650 South Di xi e Hi ghway, Ste. 500
Boca Raton, FL 33432

Ph: 561-750-5575

Fax: 561-395-8557

I nternet: ww. egsa.org

ACK 5/01

LOK 6/00

ELECTRONI C | NDUSTRI ES ALLI ANCE (ElI A)

2500 W son Bl vd.
Arlington, VA 22201-3834
Ph:  703-907- 7500

Fax: 703-907-7501
Internet: www. eia.org
ACK 5/01

LOK 6/00

SECTI ON 01420 Page 15
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ENG NE MANUFACTURERS ASSCCI ATI ON ( EMA)

Two North LaSalle Street, Suite 2200
Chicago, Il 60602

PH: 312-827-8700

FAX: 312-827-8737

www. engi ne- nanuf acturers. org/index.cfm
ACK 6/ 01

EUROPEAN COWM TTEE FOR ELECTROTECHNI CAL STANDARDI ZATI ON ( CENELEC)
35 Rue de Stassart
B- 1050 Brussels
PH +35.(0)2.519.68.71
FAX: -35.(0)2.519.69-19
www. cenel ec. org
ACK 6/ 01

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMB)

25 N Broadway
Tarrytown, NY 10591
Ph:  914-332-0040

Fax: 914-332-1541
Internet: ww. ejna.org
ACK 5/ 01

LOK 6/ 00

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM

500 River Ridge Drive

Norwood, MA 02062

Ph: 781-255-6681

Ph: (Toll-Free): 877-364-6726
Fax: 781-255-0181

Internet: ww. fnglobal.com
ACK 5/01

LOK 6/00

FLAT GLASS MARKETI NG ASSCCI TATI ON ( FGWR)

3310 SW Harrison St.,
Topeka Kansas

USA 66611-2279

ACK 0/ 00

LOK 0/ 00

FLU D SEALI NG ASSOCI ATI ON ( FSA)

994 A d Eagle School Road #1019
Wayne, PA 19087
610. 971. 4850 (USA)

SECTI ON 01420 Page 16
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www. f | ui dseal i ng. com
E-mail: info@]! ui dsealing.com

FORESTRY SUPPLI ERS ( FSUP)

205 West Rankin St.

P. 0. Box 8397

Jackson, M5 39284-8397

Ph: 601-354- 3565

Fax: 601-292-0165

Internet: www. forestry-suppliers.com
ACK 5/01

LOK 6/00

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

University of South California
Kaprielian Hall 200

Los Angeles, CA 90089-2531

Ph: 213-740- 2032

Fax: 213-740-8399

I nternet: ww. usc. edu/dept/fccchr
ACK 5/01

LOK 6/00

GEOLOG CAL SOCI ETY OF AMERI CA ( GSA)

P. 0. Box 9140

Boul der, CO 80301-9140
3300 Penrose Pl ace

Boul der, CO 80301-1806

Ph: 800-447-472-1988

Fax: 303-447-1133

I nt ernet: www. geosoci ety.org
ACK 5/01

LOK 6/ 00

GEOSYNTHETI C | NSTI TUTE (GSI)

475 Kedron Ave.

Fol som PA 19033-1208

Ph: 610- 522- 8440

Fax: 610-522-8441

Internet: geosynthetic-institute.org
ACK 5/01

LOK 6/00

GERVANY | NSTI TUTE FOR STANDARDI ZATI ON (DI N)
BURGGRAFENSTRAAE 6
POSTFACH 11 07

10787 BERLIN
GERVANY

SECTI ON 01420 Page 17
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Internet: ww. gsf.de

Ph: 49-30-2601- 2260

Fax: 49-30-2601-1231

ACK 8/ 00

LOK 6/00

Order froma United States publications service.

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)

2945 SW Wanamaker Drive, Suite A
Topeka, KS 66614-5321

Ph: 785-271-0208

Fax: 785-271-0166

I nt er net: www. gl asswebsi t e. coml GANA
ACK 5/01

LOK 6/00

GRETAG MACBETH ( GV

Munsel | Depart nent

617 Little Britain Road

New W ndsor, NY 12553-6148

Ph: 800- 662- 2384 or 845-565- 7660
Fax: 845-565-0390

I nternet: ww. gretagnmacbeth. com
ACK 5/01

LOK 6/00

GYPSUM ASSOCI ATI ON ( GA)

810 First St. NE, Suite 510
Washi ngt on, DC 20002

Ph: 202- 289- 5440

Fax: 202-289-3707

I nternet: ww. gypsum org
ACK 5/01

LOK 6/00

HARDWOCOD PLYWOOD & VENEER ASSCOCI ATI ON ( HPVA)

1825 M chael Faraday Dr.
P. O Box 2789

Rest on, VA 20195-0789
Ph: 703-435- 2900

Fax: 703-435- 2537
Internet: www. hpva.org
ACK 5/ 01

LOK 6/ 00

HEAT EXCHANGE | NSTI TUTE ( HEI)
1300 Summer Ave

Cl evel and, OH 44115-2851
Ph: 216-241- 7333

SECTI ON 01420 Page 18
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Fax: 216-241-0105

Internet: www. heatexchange. org
emai | : hei @eat exchange. org
ACK 5/01

LOK 6/00

HO ST MANUFACTURERS | NSTI TUTE (HM )

8720 Red Cak Blvd., Suite 201

Charlotte, NC 28217

PH: 704-676-1190

FAX: 704-676-1199

www. mhi a. or g/ psc/ PSC_Products_Hoi sts.cfm
ACK 6/ 01

LOK 0/ 00

HOLLOW METAL MANUFACTURERS ASSCCI ATI ON ( HMVA)

NAAMM Headquarters

8 South M chigan Avenue, Suite 1000
Chi cago, IL 60603

PH: 312-332-0405

FAX: 312-332-0706

www. naamm or g/ hmma. ht m

ACK 6/ 01

LOK 0/ 00

H P. WH TE LABORATORY ( HPW

3114 Scarboro Rd.

Street, MD 21154

Ph:  410-838- 6550

fax: 410-838-2802
Internet: ww. hpwhite.com
ACK 5/ 01

LOK 6/ 00

HYDRAULI C | NSTI TUTE (HI)

9 Sylvan Way, Suite 180

Par si ppany, NJ 07054-3802

Ph: 888- 786- 7744 or 973-267-9700
Fax: 973-267-9055

I nternet: ww. punps. org

ACK 5/01

LOK 6/00

HYDRONI CS | NSTI TUTE DI VI SI ON OF GAMA ( HYI)

35 Russo Pl .

P. 0. Box 218

Ber kel ey Hei ghts, NJ 07922-0218
Ph: 908- 464- 8200

Fax: 908-464-7818

SECTI ON 01420 Page 19
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Internet: www. ganmanet. or g/ publi st/ hydroordr.htm
ACK 5/01
LOK 6/00

| BM CORPORATI ON (1 BM

Publ i cati ons

P. 0. Box 29570

Ral ei gh, NC 27626-0570

Ph: 800-879-2755, Option 1

Fax: 800-445-9269

Internet: www. ibm coni shop/publications/order
ACK 5/01

LOK 6/00

| LLUM NATI NG ENG NEERI NG SOCI ETY OF NORTH AMERI CA (| ESNA)

120 vall St., 17th Fl oor
New York, NY 10005-4001
Ph: 212-248- 5000

Fax: 212-248-5017
Internet: www.iesna.org
ACK 5/01

LOK 6/ 00

| NDUSTRI AL FASTENERS | NSTI TUTE (I FI)

1717 East 9th St., Suite 1105

Cl evel and, OH 44114-2879

Ph: 216-241-1482

Fax: 216-241-5901

Internet: www. industrial-fasteners.org
e-mai |l : indfast@ol.com

ACK 5/01

LOK 6/00

| NSECT SCREENI NG WEAVERS ASSOC!I ATI ON (| SWA)

DEFUNCT in 1997

P. 0. Box 1018
Gssining, NY 10562
Ph: 914-962-9052
Fax: 914-923-3031
ACK 5/01

LOK 6/00

| NSTI TUTE OF CLEAN Al R COMPANI ES (1 CAQ)

1660 L St., NW Suite 1100
Washi ngton, DC 20036-5603
Ph: 202- 457- 0911

Fax: 202-331-1388

E-mail: sjenkins@cac.com
Internet: icac.com

SECTI ON 01420 Page 20
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ACK 5/01
LOK 6/ 00

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

445 Hoes Ln, P. O Box 1331

Pi scat away, NJ 08855-1331

Ph: 732-981- 0060 OR 800-701-4333
Fax: 732-981-9667

Internet: www.ieee.org

E-mai |l : custoner.services@eee.org
ACK 5/ 01

LOK 6/ 00

I NSTI TUTE OF ENVI RONMENTAL SClI ENCES AND TECHNOLOGY (| ES)

940 East Nort hwest Hi ghway
Mount Prospect, IL 60056
Ph:  847-255-1561

Fax: 847-255-1699

Internet: www. iest.org
ACK 5/ 01

LOK 12/00

| NSULATED CABLE ENG NEERS ASSCCI ATI ON (| CEA)

P. 0. Box 440

Sout h Yarnouth, MA 02664

Ph: 508- 394- 4424

Fax: 508-394-1194

E-mail: Internet: ww.icea. net
ACK 5/01

LOK 6/ 00

| NTERNATI ONAL APPROVAL SERVI CES (| AS)

8501 East Pl easant Valley Rd.
Cl evel and, OH 44131

Ph: 216-524-4990

Fax: 216-328-8118

Internet: www. iasapprovals.org
ACK 5/01

LOK 6/00

| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI Cl ALS
(1 APND)

20001 wal nut Dr., So.

wal nut, CA 91789-2825

Ph: 909- 595- 8449

Fax: 909-594-3690

Fax for Stds: 909-594-5265
Internet: www. iapno.org
ACK 5/01

SECTI ON 01420 Page 21
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LOK 6/ 00
| NTERNATI ONAL CODE COUNCI L (1 CQ)

5203 Leesburg Pi ke, Suite 600
Falls Church, VA 22041

Ph: 703-931-4533

Fax: 703-379-1546

Internet: www. intlcode.org
ACK 5/01

LOK 6/00

| NTERNATI ONAL CONCRETE REPAI R | NSTI TUTE (I CRI)

1323 Shepard Dr., Suite D
Sterling, VA 21064

PH: 703-450-0116

FAX: 703-450-0119

WWW. i cri.org

ACK 6/ 01

LOK 0/ 00

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (I CBO

5360 Workman M1 Rd.
Whittier, CA 90601-2298
Ph: 800- 284- 4406

Ph: 562- 699- 0541

Fax: 562-692-3853
Internet: icbo.org

ACK 5/01

LOK 6/00

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSCC!I ATI ON ( NETA)

P. O. Box 687

106 Stone Street

Morri son, Col orado 80465
PH. 303-697-8441

FAX: 303-697-8431

www. net awor | d. org

AXK 6/01

| NTERNATI ONAL ELECTROTECHNI CAL COWM SSI ON (| EC)

3, rue de Varenbe, P.O Box 131
CH 1211 Geneva 20, Switzerland
Ph: 41-22-919-0211

Fax: 41-22-919-0300

Internet: ww.iec.ch

e-mail: info@ec.ch

ACK 5/01

LOK 6/ 00

SECTI ON 01420 Page 22
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| NTERNATI ONAL GROUND SOURCE HEAT PUMP ASSOCI ATI ON (| GSHPA)

490 Cordel |l South

Stillwater OK 74078-8018

PH. 800-626-4747

FAX: 405-744-5283

www. i gshpa. okst at e. edu/ Technol ogy/ | nf opacket s/ What s| GSHPA. ht m
ACK 6/ 01

LOK 0/ 00

| NTERNATI ONAL | NSTI TUTE OF AMVONI A REFRI GERATI ON (I 1 AR)

1110 N. debe Rd., Suite 250
Arlington, VA 22201

Ph: 703-312-4200

Fax: 703-312-0065

Internet: www. iiar.org
e-mail: iiar@iar.org

ACK 5/01

LOK 6/00

| NTERNATI ONAL MUNI Cl PAL SI GNAL ASSOCI ATI ON (|| MBA)

P. 0. Box 539

165 East Union St.

Newar k, NY 14513-0539

Ph: 315-331-2182

Ph: 800- 723- 4672

Fax: 315-331-8205

Internet: www. insasafety.org
ACK 5/01

LOK 6/00

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

1, rue de Varenbe'

Case Postal e 56

CH 1211 Geneve 20

Swi t zer | and

Ph: 41-22-749-0111
Fax: 41-22-733-3430
Internet: www.iso.ch
e-mail: central @so.ch
ACK 5/01

LOK 6/00

| NTERNATI ONAL SLURRY SURFACI NG ASSCOCI ATI ON (| SSA)

Church Circle, PMB 250
Annapolis, MD 21401

Ph: 410-267- 0023

Fax: 410-267-7546

Internet: ww.slurry.org
e-mail > krissoff@lurry.org
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Ft.

Bel voir,

| NTERNATI ONAL TELECOMMUNI CATI ON UNI ON (| TU)

Nol an Bl dg. UPS

ACK 5/01
LOK 6/ 00

Order from
U S. Dept of Commrerce

Nat i onal Technical Information Service

5285 Port Royal Road.
Springfield, VA 22161
Ph: 703- 605- 6040

FAX: 703-605- 6887

Internet: www. ntis.gov

For documents not avail
Sal es Service

I nternational Tel ecommuni cati on Uni on

Pl ace des Nati ons
CH 1211 Geneve 20
Switzerl and

from Dept of Commerce:

E- Mai | :

sal es@tu. ch

Ph:
Fax:

41.22.730. 6141
41.22.730. 5194

I nternet:
AKX 5/ 01
LOK 6/00

| PC - ASSOCI ATI ON CONNECTI NG ELECTRONI CS | NDUSTRI ES (| PC)

WWW. i tu. org

2215 Sanders Rd.
Nort hbrook, IL 60062-6135

Ph: 847-
Fax: 847-

I nternet:

509- 9700
509- 9798
WWW. i pc. or g

e-mail: orderipc@pc.org

ACK 5/01
LOK 6/ 00

| RON & STEEL SOCI ETY (I SS)

186 Thorn Hi Il Road

War r endal

Ph: 724-
Fax: 724-

E- Mai | :

I nternet:
ACK 5/01
LOK 6/00

e, PA 15086-7528

776-1535 Ext 1

776- 0430

denni sf @ss. org
WWW. i ssour ce. org

10080001

| SA - THE | NSTRUMENTATI ON, SYSTEMS AND AUTOVATI ON SOCI ETY (| SA)

67 Al exander Drive

P. O. Box

Research Tri angl e Park,

12277

SECTI ON 01420 Page 24
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Ph: 919- 549- 8411
Fax: 919-549-8288

e-mail: info@sa.org
Internet: www.isa.org
ACK 5/01
LOK 6/00

JO NT | NDUSTRIAL COUNCI L (JIC)

Associ ation for Manufacturing Technol ogy
7901 Westpark Dr.

McLean, VA 22102

Ph:  703-893- 2900

Fax: 703-893-1151

ACK 0/0

LOK 0/0

KI TCHEN CABI NET MANUFACTURERS ASSOCI ATI ON ( KCWVR)

1899 Preston Wite Dr.
Reston, VA 20191-5435
Ph: 703-264- 1690

Fax: 703-620-6530
Internet: www. kcna. org
ACK 5/ 01

LOK 6/ 00

L. H BAILEY HORTORI UM ( LHBH)

c/o Cornell University

Informati on and Referral Center

Day Hal |l Lobby

I thaca, NY 14853-2801

PH: 607-254-1 NFO (4636)

www. pl ant bi 0. cornel | . edu/ Hort ori um
ACK 6/ 01

LOK 0/ 00

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

127 Park St., NE

Vi enna, VA 22180-4602
Ph: 703-281-6613

Fax: 703-281-6671
Internet: ww. nmss-hg.com
e-mail: info@mss-hg.com
ACK 5/01

LOK 6/00

MAPLE FLOORI NG MANUFACTURERS ASSOCI ATI ON ( MFMVR)
60 Revere Dr., Suite 500
Nort hbrook, IL 60062

SECTI ON 01420 Page 25



Ft.

Bel voir, Nolan Bl dg. UPS

Ph: 847-480-9138

Fax: 847-480-9282

I nternet: ww. mapl efl oor.org
ACK 5/01

LOK 6/00

MARBLE | NSTI TUTE OF AMERI CA (M A)

30 Eden Alley, Suite 301

Col umbus, OH 43215

Ph: 614-228-6194

Fax: 614-461-1497

Internet: ww. marble-institute.com
e-mai |l : stoneassoci ati ons@otnail.com
ACK 5/01

LOK 6/ 00

MASTER PAI NTERS | NSTI TUTE (MPI)

www. pai nti nfo.cont npi
ACK 6/ 01
LOK 0/ 00

MATERI AL HANDLI NG | NDUSTRY OF AMERI CA (MHI)

8720 Red Cak Blvd., Suite 201
Charlotte, NC 28217-3992

Ph: 800-345-1815 or 704-676-1190
Fax: 704-676-1199

Internet: www. mhia.org

ACK 5/01

LOK 6/00

METAL BUI LDI NG MANUFACTURERS ASSCCI ATI ON ( MBMR)

1300 Summer Ave.

Cl evel and, OH 44115-2851
Ph: 216-241- 7333

Fax: 216-241-0105

I nternet: www. nbrma. com
e-mai |l :  nbma@bma. com
ACK 5/01

LOK 6/00

METAL LATH STEEL FRAM NG ASSOCI ATI ON ( M./ SFA)

NAAMM Headquarters

8 South M chigan Avenue, Suite 1000
Chi cago, IL 60603

PH: 312-332-0405

FAX: 312-332-0706

www. naamm or g/ m sfa. htm

ACK 6/ 01

LOK 0/ 00

SECTI ON 01420 Page 26
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Ft.

Bel voir, Nolan Bl dg. UPS

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

2017 So. 139th Cir.

Omaha, NE 68144

Ph: 402- 342- 3463

Fax: 402-330-9702

Internet: www. m cainsulation.org
e-mail: info@n cainsulation.org
ACK 5/01

LOK 6/00

MONORAI L MANUFACTURERS ASSOCI ATI ON ( MVR)

8720 Red Cak Blvd., Suite 201

Charlotte, NC 28217

PH: 704-676-1190

FAX: 704-676-1199

www. mhi a. or g/ psc/ PSC_Products_Monorail.cfm
ACK 6/ 01

LOK 0/ 00

NACE | NTERNATI ONAL ( NACE)

1440 South Creek Drive
Houst on, TX 77084-4906
Ph: 281-228-6200

Fax: 281-228-6300
Internet: www. nace.org
ACK 5/01

LOK 6/00

10080001

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

8 S. Mchigan Ave, Suite 1000
Chicago, IL 60603

Ph: 312-782-4951

Fax: 312-332-0405

Internet: ww\. naanm org
e-mail: naamm@ss. net

ACK 5/01

LOK 6/00

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI )

1055 Crupper Ave.

Col umbus, OH 43229-1183

Ph: 614-888-8320

Fax: 614-847-1147

Internet: www. national board. org
e-mail: tbecker @ational board. org
LOK 5/01

ACK 12/ 00

SECTI ON 01420 Page 27
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NATI ONAL CABLE TELEVI SI ON ASSCCI ATl ON ( NCTA)

1724 NMassachusetts Ave. NW
Washi ngton, DC 20036-1969
Ph: 202- 775- 3550

Fax: 202-775-1055
Internet: www. ncta.com
ACK 5/01

LOK 6/ 00

NATI ONAL CONCRETE MASONRY ASSOCI ATI ON ( NCVR)

302 Horse Pen Road

Her ndon, VA 20171-3499

Ph: 703-713-1900

Fax: 703-713-1910

Internet: www\. ncna. org

ACK 6/ 01

LOK 0/ 00

NATI ONAL COUNCI L ON RADI ATI ON PROTECTI ON AND MEASUREMENTS ( NCRP)

7910 Whodnont Ave., Suite 800
Bet hesda, MD 20814-3095

Ph: 800- 229- 2652

Ph. 301- 657- 2652

Fax: 301-907-8768

Internet: www. ncrp.com

ACK 5/01

LOK 6/ 00

NATI ONAL DRI LLI NG ASSOCI ATI ON ( NDA)

6089 Frantz Rd., Suite 101
Dublin, OH 43017
Ph: 614- 798- 8080
Fax: 614-798-2255

email: info@dad4U. com
Internet: ww. nda4U. com
ACK 5/01

LOK 6/ 00

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

1300 N. 17th St., Suite 1847
Rosslyn, VA 22209

Ph: 703-841-3200

Fax: 703-841-3300

Internet: http//ww. nema. org/
ACK 5/01

LOK 6/00

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

8575 Grovenmont Circle

SECTI ON 01420 Page 28



Ft.

Bel voir,

Nol an Bl dg. UPS 10080001

Gai t hersbhurg, MD 20877-4121
Ph: 301-977-3698

Fax: 301-977-9589

Internet: www. nebb. org

ACK 5/01

LOK 6/00

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

1 Batterymarch Park

P. 0. Box 9101

Quincy, MA 02269-9101
Ph: 617-770- 3000

Fax: 617-770-0700
Internet: ww.nfpa.org
ACK 5/01

LOK 8/ 00

NATI ONAL FLU D POAER ASSCCI ATl ON ( NFLPA)

3333 N. Mayfair Rd.

M | waukee, W 53222-3219
Ph: 414-778- 3344

Fax: 414-778-3361
Internet: ww. nfpa.com
E-mai |l : nfpa@fpa.com
ACK 5/01

LOK 6/00

NATI ONAL HARDWOCD LUMBER ASSOCI ATI ON ( NHLA)

P. 0. Box 34518

Menphis, TN 38184-0518
Ph: 901-377-1818

Fax: 901-382-6419

e-mail: info@atl hardwood. org
Internet: natl hardwood. org
ACK 5/01

LOK 6/00

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON I N ENG NEERI NG TECHNOLOGQ ES

(NI CET)

1420 King Street

Al exandria, VA 22314-2794
Ph: 888-476-4238

Internet: www. nicet.org
ACK 5/01

LOK 6/ 00

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

Mail Stop C 13
4676 Col unbi a Par kway

SECTI ON 01420 Page 29
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Cncinnati, OH 45226-1998

Ph:  800-356-4674

Fx: 513-533-8573

Internet: www. cdc. gov/ ni osh/ honepage. htni
To order pubs for which a fee is charged, order from
Superi nt endent of Docunents

U S. Government Printing Ofice

732 North Capitol Street, NW

Mai | stop: SDE

Washi ngton, DC 20401

Ph: 202-512-1262

Fax: 202-512-1262

Internet: www. gpo. gov

ACK 5/ 01

LOK 6/ 00

NATI ONAL | NSTI TUTE OF JUSTI CE (NI J)

Nati onal Law Enforcenent and Corrections Technol ogy Center
2277 Research Blvd. - Miilstop 1E

Rockvill e, MD 20850

Ph: 800- 248- 2742 or 301-519-5060

Fax: 301-519-5149

I nternet: ww. nlectc.org

e-mail: asknlectc@lectc.org

ACK 5/01

LOK 6/00

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

100 Bureau Drive

St op 3460

Gai t her shurg, MD 20899- 3460
Ph:  301-975-NI ST

I nternet: ww. nist.gov

Order Publications From
Superi nt endent of Docunents
U S. Government Printing Ofice
732 North Capitol Street, NW
Mai | st op: SDE

Washi ngton, DC 20401

Ph: 202-512-1530

Fax: 202-512-1262

Internet: www. gpo. gov

or

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.
Springfield, VA 22161

Ph:  703-605- 6000

Fax: 703-605-6900

Internet: www. ntis.gov

ACK 5/ 01

LOK 6/ 00

SECTI ON 01420 Page 30



Ft. Belvoir, Nolan Bldg. UPS 10080001

NATI ONAL LI ME ASSOCI ATI ON ( NLA)

200 North d ebe Road, Suite 800
Arlington, VA 22203

PH: 703-243-5463

FAX: 703-243-5489

www. | i me.org

ACK 6/ 01

LOK 0/ 00

NATI ONAL QAK FLOORI NG MANUFACTURERS ASSCCI ATl ON ( NOFMR)

P. OO Box 3009

Menphis, TN 38173-0009
Ph: 901-526-5016

Fax: 901-526-7022
Internet: www. nofma.org
ACK 5/01

LCOK 6/ 00

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)

900 Spring St.

Silver Spring, MD 20910
Ph: 301-587- 1400

Fax: 301-585-4219
Internet: ww. nrncta. org
ACK 5/01

LOK 6/00

NATI ONAL ROCFI NG CONTRACTORS ASSCCI ATI ON ( NRCA)

10255 W higgins Rd., Suite 600
Rosenont, IL 60018

Ph: 847-299-9070

Fax: 847-299-1183

Internet: ww. nrca. net

ACK 5/01

LOK 6/00

NATI ONAL TERRAZZO & MOSAI C ASSCOCI ATl ON ( NTMA)

110 East Market St., Suite 200 A
Leesburg, Virginia 20176

Ph: 703-779-1022 or 800-323-9736
Fax: 703-779-1026

Internet: www. ntnma.com

e-mail: info@tnma. com

ACK 5/01

LOK 6/00

NATURAL RESOURCE, AGRI CULTURAL AND ENG NEERI NG SERVI CE ( NRAES)

Cooper ative Extension
152 Ri | ey- Robb Hal |

SECTI ON 01420 Page 31



Ft. Belvoir, Nolan Bldg. UPS 10080001

Ithaca, NY 14853-5701

Ph: 607- 255- 7654

Fax: 607-254-8770
Internet: Www. nraes.org
E-mail: nraes@ornell.edu
ACK 5/01

LOK 6/ 00

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOC!I ATI ON ( NAI MA)

44 Canal Center Plaza, Suite 310
Al exandria, VA 22314

Ph: 703- 684- 0084

Fax: 703-684-0427

Internet: wWww. naima.org

e-mail: insulation@aina.org
ACK 5/01

LOK 6/ 00

NORTHEASTERN LUVMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

272 Tuttl e Road

P. 0. Box 87A

Cunberl and Center, ME 04021
Ph: 207- 829- 6901

Fax: 207-829-4293

Internet: ww. nel ma.org
e-mail: nel ma@ avanet.com
ACK 5/01

LOK 6/00

NSF | NTERNATI ONAL ( NSF)

ATTN. Publications

789 North Di xboro Rd.

P. 0. Box 130140

Ann Arbor, M 48113-0140
Ph: 734-769- 8010

Fax: 734-769-0109

Tol |l Free: 800- NSF- MARK
Internet: ww. nsf.org

ACK 5/01

LOK 6/ 00

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

655 32nd Avenue, Suite 201

Lachi ne, QC, Canada H3T 3G6

Ph: 514- 634- 3434

Fax: 514-634-9736

Internet: www. pfi-institute.org
e-mail: pfi@fi-institute.org
ACK 5/01

LOK 6/00
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PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

800 Roosevelt Rd., Bldg C, Suite 20
G@en Ellyn, 1L 60137

Ph: 630- 858- 6540

Fax: 630-790- 3095

Internet: ww. ppfahone. org

ACK 5/01

LOK 6/00

PLASTI CS PI PE | NSTI TUTE ( PPI)

1825 Connecticut Ave. NW
Washi ngton, D. C. 20009

Ph: 202- 462- 9607

Fax: 202-462-9779

Internet: www. plasticpipe.org
ACK 5/01

LOK 6/00

PLUMBI NG AND DRAI NAGE | NSTI TUTE ( PDI)

45 Bristol Dr.

Sout h Easton, MA 02375

Ph: 508- 230- 3516 or 800-589- 8956
Fax: 508-230-3529

Internet: wwv. pdionline.org
E-Mail: info@dionline.org

ACK 5/01

LOK 6/00

PLUMBI NG AND PI PI NG | NDUSTRY COUNCI L (PPI Q)

9450 SW Comrerce Circle, Suite 310
Wl sonville, OR 97070-9626

Ph: 503-682-7919

ACK 5/01

LOK 0/ 00

PLUMBI NG HEATI NG COOLI NG CONTRACTORS NATI ONAL ASSOCI ATI ON ( NAPHCC)

180 S. Washi ngton Street
P. 0. Box 6808

Falls Church, VA 22040
Ph: 800-533-7694

Fax: 703-237-7442
Internet: ww. naphcc.org
ACK 8/ 00

LOK 6/00

PORCELAI N ENAMEL | NSTI TUTE ( PEI)

5696 Peachtree Parkway, PO Box 920220
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Ft. Belvoir, Nolan Bldg. UPS 10080001

Nor cross, GA 30092

Ph:  770-242-2632

Fax: 770-446-1452

Internet: www. porcel ai nenanel . com
e-mail: penanel @ol .com

ACK 5/ 01

LOK 6/ 00

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

209 West Jackson Bl vd.
Chicago, IL 60606-6938
Ph: 312-786-0300

Fax: 312-786-0353
Internet: www. pci.org
e-mail: info@ci.org
ACK 5/01

LOK 6/00

REDWOOD | NSPECTI ON SERVI CE (RI'S)

405 Efrente Drive, Suite 200

Novat o, CA 94949

Ph: 415- 382- 0662

Fax: 415-382-8531

Websi te: www. cal redwood. org

E-Mail: cjjourdai n@worl dnet. att. net
ACK 0/ 00

LOK 0/ 00

RUBBER MANUFACTURERS ASSCCI ATI ON ( RVA)

1400 K St., NW Suite 900
Washi ngton, DC 20005

Ph: 202- 682- 4800

Fax: 202-682-4854
Internet: www. rma.org
Order Publications from
The Mail Room

P. O Box 3147

Medi na, OH 44258

Ph: 800- 325-5095 EXT 242 or 330-723-2978
Fax: 330-725-0576

ACK 5/ 01

LOK 6/ 00

SCl ENTI FI C APPARATUS MAKERS ASSOCI ATI ON ( SAMA)

225 Rei nekers Lane, Suite 625
Al exandria, VA 22314

Ph: 703 836- 1360

ACK 0/ 00

LOK 0/ 00
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SCREEN MANUFACTURERS ASSOC!I ATI ON ( SMA)

2850 South Ocean Boul evard, Suite 311
Pal m Beach, FL 33480-5535

Ph: 561-533-0991

Fax: 561-533-7466

e-mail: fitzgeral dfscott@ol.com
Internet: www. screennfgassociation.org
ACK 5/01

LOK 6/00

SEM CONDUCTCOR EQUI PMENT AND MATERI ALS | NTERNATI ONAL ( SEM )

3081 Zanker Road

San Jose, CA 95134
Phone: 1.408.943. 6900
Fax: 1.408.428. 9600
WWW. seni . org

E-mail: sem hg@em .org
ACK 0/ 00

LOK 0/ 00

SHEET METAL & AlR CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

4201 Lafayette Center Dr.,
Chantilly, VA 20151-1209
Ph: 703- 803- 2980

Fax: 703-803-3732
Internet: ww.snmacna. org
e-mail: info@macna. org
ACK 5/01

LOK 6/00

SI NGLE PLY ROOFI NG | NSTI TUTE (SPRI)

200 Reservoir St., Suite 309A
Needham NMNA 02494

Ph: 781-444-0242

Fax: 781-444-6111

Internet: www. spri.org
e-mail: spri@pri.org

ACK 5/01

LOK 6/ 00

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

400 Comonweal th Dr.
Warrendal e, PA 15096-0001
Ph: 724-776- 4841

Fax: 724-776-5760
Internet: ww.sae.org
e-mail: custsvc@ae.org
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ACK 5/01
LOK 6/ 00

SOCI ETY FOR MOTI ON PI CTURE & TELEVI SI ON ENG NEERS ( SMPTE)

595 West Hartsdal e Avenue
Wi t ePl ai ns, New York 10607
PH. 914-761-1100

FAX: 914-761-3115

WWW. snpt e. or g

ACK 6/ 01

LOK 0/ 00

SOCI ETY OF THE PLASTI CS | NDUSTRY ( SPI)

1801 K Street, NW Suite 600K
Washi ngt on, DC 20006

PH. 202-974-5257

www. socpl as. org

ACK 6/ 01

LOK 0/ 00

SOLAR RATI NG AND CERTI FI CATI ON CORPCRATI ON ( SRCC)

c/o FSEC, 1679 C earl ake Road
Cocoa, FL 32922-5703

PH: 321-638-1537

FAX: 321-638-1010

www. sol ar-rating.org

ACK 6/ 01

LOK 0/ 00

SOQUTHERN BUI LDI NG CODE CONGRESS | NTERNATI ONAL ( SBCCl)

900 Montcl air Road

Bi rm ngham AL 35213-1206
Ph: 205-591- 1853

Fax: 205-591-0775
Internet: www. sbcci.org
ACK 5/01

LOK 6/00

SOUTHERN CYPRESS MANUFACTURERS ASSCCI ATI ON ( SCVA)

400 Penn Center Boul evard, Suite 530
Pittsburgh, PA 15235

Ph: 412-829-0770

Fax: 412-829-0844

Internet: www. cypressinfo.org

ACK 5/01

LOK 6/00

SOQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SECTI ON 01420 Page 36
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4709 Sceni c Hi ghway
Pensacol a, FL 32504-9094
Ph: 850- 434- 2611
Fax: 850-433-5594

e-mail: spib@pib.org
Internet: www. spib.org
ACK 5/01
LOK 6/00

STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

Publication Distribution Unit

1900 Royal Qaks Dr.

Sacramento, CA 95815

Ph: 916- 445-3520 or 916-227-7000 (CA Transportation Lab)
Fax: 916-324-8997

Internet: www. dot.ca.gov

ACK 5/ 01

LOK 0/ 00

STATE OF MARYLAND CCDE OF MARYLAND REGULATI ONS ( COVAR)

ACK 0/ 00
LOK 0/ 00

STATE OF NORTH CAROLI NA ADM NI STRATI VE CCDE

www, doa. st at e. nc. us/ PandC/ adntode. ht m
ACK 6/01
LOK 0/00

STATE OF VI RG NIl A ADM NI STRATI VE CODE ( VAC)

ACK 0/ 00
LOK 0/ 00

STATE OF [ CALI FORNI A] [ WASHI NGTON] DEPARTMENT OF AGRI CULTURE

ACK 0/ 00
LOK 0/ 00

STEEL DECK | NSTI TUTE (SDI)

P. 0. Box 25

Fox River Grove, IL 60021-0025
Ph: 847-462-1930

Fax: 847-462-1940

Internet: www. sdi.org

e-mail: Steve@di.org

ACK 5/01

LOK 6/00

STEEL DOOR | NSTI TUTE (SDOI )
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30200 Detroit Rd.

Cl evel and, OH 44145-1967
Ph: 440- 899- 0010

Fax: 440-892-1404

Internet: www. steeldoor.org
ACK 5/01

LOK 6/00

STEEL JO ST | NSTI TUTE (SJl)

3127 Tenth Ave., North Ext.
Myrtl e Beach, SC 29577-6760
Ph: 843- 626- 1995

Fax: 843-626-5565

Internet: www. steeljoist.org
ACK 5/01

LOK 6/00

STEEL TANK | NSTI TUTE ( STI)

570 Cakwood Rd.

Lake Zurich, IL 60047

Ph: 847- 438- 8265

Fax: 847-438-8766

Internet: ww. steeltank.com
ACK 5/01

LOK 6/ 00

STEEL W NDOW | NSTI TUTE (SW)

1300 Summer Ave.

Cl evel and, OH 44115-2851

Ph: 216-241- 7333

Fax: 216-241-0105

Internet: ww. st eel w ndows. com
ACK 5/01

LOK 6/00

TECHNI CAL ASSCCI ATI ON OF THE PULP AND PAPER | NDUSTRY ( TAPPI)

P. 0. Box 105113

Atl anta, GA 30348-5113
PH: 800-322-8686

WWw. t appi . org

ACK 6/ 01

LOK 0/ 00

THE ASSCOCI ATI ON OF THE WALL AND CEI LI NG | NDUSTRI ES - | NTERNATI ONAL
(AWCI)

803 West Broad Street
Fall s Church, VA 22046
PH. 703-534-8300

FAX: 703-534-8307
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Internet: www. awci.org
ACK 6/ 01
LOK 0/ 00

THE | NSULATI NG GLASS MANUFACTURERS ALLI ANCE (1 GVR)

401 N. M chigan Ave
Chicago, IL 60611
PH: 312-644-6610
FAX: 312-527-6783
www. si gmaonl i ne. org
ACK 6/ 01

LOK 0/ 00

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

40 24th Street, 6th Floor
Pittsburgh, PA 15222-4656
Ph: 412-281-2331

Fax: 412-281-9992

I nternet: www. sspc.org

ACK 5/01

LOK 6/ 00

TILE COUNCI L OF AMERI CA (TCA)

100 d enson Research Bl vd

Ander son, SC 29625

Ph: 864-646- 8453

FAX: 864-646-2821

Internet: ww.tileusa.com
e-mail: literature@il eusa.com
ACK 5/01

LOK 6/ 00

TRUSS PLATE | NSTI TUTE (TPI)

583 D Onofrio Dr., Suite 200
Madi son, W 53719

Ph: 608- 833- 5900

Fax: 608-833-4360

ACK 5/01

LOK 6/ 00

TUBULAR EXCHANGER MANUFACTURERS ASSCOCI ATI ON ( TEMB)

25 N. Broadway
Tarrytown, NY 10591
Ph:  914-332-0040

Fax: 914-332-1541
Internet: www. tema.org
ACK 5/ 01

LOK 6/ 00
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TURFGRASS PRODUCERS | NTERNATI ONAL ( TPI)

1855- A Hi cks Road

Rol I i ng Meadows, |L 60008

PH: 800-405-8873

FAX: 847-705-8347

Internet: www. turfgrasssod.org
ACK 6/ 01

LOK 0/ 00

UNDERWRI TERS LABCRATORI ES (UL)

333 Pfingsten Rd.

Nort hbrook, IL 60062-2096
Ph: 847-272-8800

Fax: 847-272-8129

Internet: ww.ul.com

e-mai |l :  northbrook@is. ul.com
ACK 5/01

LOK 6/ 00

UNI - BELL PVC Pl PE ASSOCI ATI ON ( UBPPA)

2655 Villa Creek Dr., Suite 155
Dal l as, TX 75234

Ph: 214-243-3902

Fax: 214-243-3907

Internet: www. uni-bell.org
e-mail: info@ni-bell.org

ACK 5/01

LOK 6/00

UNI VERSI TY OF CALI FORNI A DI VI SI ON OF AGRI CULTURE AND NATURAL
RESOURCES ( UCDANR)

U S. AR FORCE (USAF)

U S. ARW (DA)
Internet: www. usace.arny.ml/publications
U S. ARMY CORPS OF ENG NEERS ( USACE)

Order CRD- C DOCUMENTS from

U S. Arny Engi neer Waterways Experinent Station

ATTN:  Technical Report Distribution Section, Services
Branch, TIC

3909 Halls Ferry Rd.

Vi cksburg, M5 39180-6199

Ph: 601- 634- 2664

Fax: 601-634-2388

Internet: www. wes.armnmy. ml/SL/ MIC/ handbook/ handbook. ht m
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O der O her Documents from

USACE Publ i cati ons Depot

Attn: CEIMSP-D

2803 52nd Avenue

Hyattsville, MD 20781-1102

Ph: 301-394-0081

Fax: 301-394-0084

Internet: ww. usace.armny. ml/publications
or www. hnd. usace. arny. m | /techi nfo/i ndex. htm

ACK 5/01

LOK 6/00

U S. ARMY ENVI RONMENTAL CENTER ( AEC)

5179 Hoadl ey Road

Aberdeen Proving Ground, MD 21010-5401
Internet: www. aec.arny.m |

ACK 8/ 00

LOK 0/ 00

U S. ARMY ENVI RONMENTAL HYG ENE AGENCY ( USAEHA)

Wast e Di sposal Engineering Division
Aberdeen Proving Ground, MD 21010-5422
Ph: 410-436- 3652

U. S. DEFENSE COVMUNI CATI ONS AGENCY ( DCA)

U. S. DEFENSE | NTELLI GENCE AGENCY (DI A)

U S. DEFENSE LOG STI CS AGENCY (DLA)

U S. DEPARTMENT OF AGRI CULTURE ( USDA)

Order AMS Publications from

AGRI CULTURAL MARKETI NG SERVI CE ( AMS)
Seed Regul atory and Testing Branch
USDA, AMS, LS Div.

Room 209, Bl dg. 306, BARC- East
Beltsville, MD 20705-2325

Ph: 301-504- 9430

Fax: 301-504-8098

Internet: www. ans. usda. gov/| sg
e-mail: jeri.irw n@sda.gov

Order Other Publications from

U S. Departnment of Agriculture

14t h and | ndependence Ave., SW Room 4028-S
Washi ngton, DC 20250

Ph: 202-720- 2791
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Fax: 202-720-2166
Internet: www. usda. gov
ACK 5/01

LOK 6/00

U S. DEPARTMENT OF COMMERCE (DOC)

Order Publications From

Nat i onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703- 605- 6000

Fax: 703-605-6900

Internet: www. ntis.gov

ACK 5/01

LOK 6/ 00

U S. DEPARTMENT OF DEFENSE ( DOD)

Order DOD Docunents from

Nat i onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Ph: 703-605-6000

FAX: 703-605-6900

Internet: www. ntis.gov

Order Mlitary Specifications, Standards and Rel ated
Publ i cations from

Depart nent of Defense Single Stock Point for (DODSSP)
Def ense Automati on and Production Service (DAPS)

Bl dg 4D

700 Robbi ns AV

Phi | adel phia, PA 19111-5094

Ph: 215-697-2179

Fax: 215-697-1462

Internet: www. dodssp. daps. m |

ACK 5/01

LOK 6/00

U. S. DEPARTMENT OF HOUSI NG AND URBAN DEVELOPMENT ( HUD)

O der from

HUD User

P. O Box 6091

Rockville, MD 20849

Ph: 800- 245- 2691

Fax: 301-519-5767

Internet: www. huduser.org
e-mail: Huduser @spensys. com
ACK 5/ 01

LOK 6/ 00

U S. DEPARTMENT OF STATE (SD)
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ATTN. DS/ PSP/ SEP

SA- 6, Room 804

Washi ngt on, DC 20522- 0602
Ph:  703-875- 6537
Internet: www. state.gov
ACK 5/ 01

LOK 6/ 00

U. S. DEPARTMENT OF TRANSPORTATI ON ( DOT)

U. S. ENvVI RONMENTAL PROTECTI ON ACENCY ( EPA)

Ariel Rios Building

1200 Pennsyl vani a Avenue, N W
Washi ngton, DC 20460

Ph: 202- 260- 2090

FAX: 202-260- 6257

Internet: www. epa.gov

NOTE: Some docunents are available only from

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.

Springfield, VA 22161

Ph: 703-605- 6000

Fax: 703-605- 6900

Internet: www. ntis.gov

ACK 5/01

LOK 6/00

U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

Order from

Superi nt endant of Docunents

U S. CGovernnent Printing Ofice
732 North Capitol Street, NW

Mai | st op: SDE

Washi ngton, DC 20401

Ph: 202-512-1530

Fax: 202-512-1262

I nternet: ww. gpo. gov

For free docunents, order from
Federal Aviation Administration
Dept. of Transportation

ATTN:  CGeneral Services Section M 45
400 Seventh St., SW

Washi ngton, DC 20590-0001

Ph:  202-366- 4000

Internet: www. dot. gov

ACK 5/01
LOK 6/ 00
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U. S. FEDERAL COVMUNI CATI ONS COWM SSI ON ( FCC)

U S. FEDERAL EMERGENCY MANAGEMENT AGENCY ( FEMR)
U S. FEDERAL H GHWAY ADM NI STRATI ON ( FHWA)

Ofice of H ghway Safety (HHS-31)
400 Seventh St., SW

Washi ngton, DC 20590-0001

Ph: 202- 366- 0411

Fax: 202-366-2249

I nternet: ww. fhwa. dot. gov

O der from

Superi nt endant of Docunents

U S. CGovernnent Printing Ofice
732 North Capitol Street, NW

Mai | st op: SDE

Washi ngton, DC 20401

Ph: 202-512-1530

Fax: 202-512-1262

I nternet: ww. gpo. gov

ACK 5/ 01

LOK 6/ 00

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

Order from

General Services Admnistration

Federal Supply Service Bureau

470 E L' Enfant Plaza, S.W, Suite 8100
Washi ngton, DC 20407

Ph: 202-619-8925

Fx: 202-619-8978

Internet: fss.gsa.gov/pub/fed-specs.cfm
ACK 5/01

LOK 6/00

U S. NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

O der from

Superi nt endent of Docunents

U. S. Governnent Printing Ofice
732 North Capitol Street, NW
Washi ngton, DC 20401

Mai | stop: SDE

Ph: 202-512-1530

Fax: 202-512-1262

Internet: www. gpo. gov
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E-mail : gpoaccess@po. gov
ACK 5/01

U S. NAVAL FACI LI TI ES ENG NEERI NG COMVAND ( NAVFAC)

1510 G | bert St.

Norfol k, VA 23511-2699

Ph: 757-322- 4200

Fax: 757-322-4416

Internet: www. efdl ant. navfac. navy. m|/LANTOPS 15
ACK 5/01

LOK 6/00

U S. NAVAL FACI LI TI ES ENG NEERI NG SERVI CE CENTER ( NFESC)

1100 23rd Avenue

Port Hueneme, CA 93043-4370
Ph:  805-982-4980

Internet: www. nfesc. navy. ml
ACK 5/ 01

LOK 6/ 00

WATER ENVI RONVENT FEDERATI ON ( VIEF)

601 Wthe St.

Al exandria, VA 22314-1994
Ph: 703- 684- 2452

Fax: 703-684-2492
Internet: www wef.org

ACK 5/01

LOK 6/00

WATER QUALI TY ASSCCI ATI ON ( WQA)

4151 Naperville Rd.

Lisle, IL 60532

Ph: 630- 505- 0160

Fax: 630-505-9637
Internet: www. wga.org
e-mail: info@mil.wga.org
ACK 5/ 01

LOK 6/ 00

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

P. 0. Box 23145

Portland, OR 97281

Ph: 503- 639- 0651

Fax: 503-684-8928
internet: www welib.org
e-mail: info@clib.org
ACK 5/01

LOK 6/00
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WESTERN WOOD PRESERVERS | NSTI TUTE ( WAPI )

7017 N. E. Hi ghway 99 # 108
Vancover, WA 98665

Ph: 360- 693- 9958

Fax: 360-693-9967

Internet: www. wwpinstitute.org
e-mail: wwi @el eport.com

ACK 5/ 01

LOK 6/ 00

WESTERN WOOD PRODUCTS ASSCCI ATl ON ( WAPA)

Yeon Bl dg.

522 SW5th Ave.

Suite 500

Portl and, OR 97204-2122
Ph: 503-224- 3930

Fax: 503-224-3934
Internet: www. wwpa. org
e-mail: info@wpa.org
ACK 5/ 01

LOK 6/ 00

W NDOW AND DOOR MANUFACTURERS ASSCCI ATI ON ( V\DIVR)

1400 East Touhy Ave., Suite 470
Des Plaines, IL 60018

Ph: 847-299-5200 or 800-223-2301
Fax: 708-299-1286

Internet: ww. wdma. com

e-mail: adm n@wdna. com

ACK 5/01

LOK 6/ 00

WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WMVPA)

507 First Street

Wbodl and, CA 95695

Ph: 916- 661- 9591

Fax: 916-661-9586
Internet: waw. wmpa.com
ACK 5/01

LOK 6/ 00

-- End of Section --
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SECTI ON 01451A

CONTRACTOR QUALI TY CONTROL

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 3740 (2001) M ni num Requirenents for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 329 (2000b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

1.2 PAYNMENT

Separate paynent will not be nmade for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |unp-sumprices contained in
t he Bi ddi ng Schedul e.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1  GENERAL REQUI REMENTS

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract C ause titled "lInspection of Construction.” The quality control
system shal |l consist of plans, procedures, and organi zati on necessary to
produce an end product which conplies with the contract requirenments. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The site project
superintendent will be held responsible for the quality of work on the job
and is subject to renpbval by the Contracting O ficer for non-conpliance
with the quality requirenents specified in the contract. The site project
superintendent in this context shall be the highest |evel nanager
responsi ble for the overall construction activities at the site, including
quality and production. The site project superintendent shall maintain a
physi cal presence at the site at all tines, except as otherw se acceptable

SECTI ON 01451A Page 1
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to the Contracting O ficer, and shall be responsible for all construction
and construction related activities at the site.

.2 QUALI TY CONTRCL PLAN

The Contractor shall furnish for review by the Governnent, not later than
15 days after receipt of notice to proceed, the Contractor Quality Control
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
titled "Inspection of Construction.” The plan shall identify personnel
procedures, control, instructions, tests, records, and forns to be used.
The Governnent will consider an interimplan for the first 30 days of
operation. Construction will be pernmitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

2.1 Content of the CQC Pl an

The CQC Plan shall include, as a mininum the following to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organi zation, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.

b. The nane, qualifications (in resune format), duties,
responsibilities, and authorities of each person assigned a CQC
functi on.

c. Acopy of the letter to the CQC System Manager signed by an
aut hori zed official of the firmwhich describes the
responsibilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager,
including authority to stop work which is not in conpliance with
the contract. The CQC System Manager shall issue letters of
direction to all other various quality control representatives
outlining duties, authorities, and responsibilities. Copies of
these letters shall also be furnished to the Governnent.

d. Procedures for scheduling, review ng, certifying, and managi ng
submittals, including those of subcontractors, offsite
fabricators, suppliers, and purchasing agents. These procedures
shall be in accordance with Section 01330 SUBM TTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test name, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test. (Laboratory facilities will be
approved by the Contracting Oficer.)

SECTI ON 01451A Page 2
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f. Procedures for tracking preparatory, initial, and follow up
control phases and control, verification, and acceptance tests
i ncl udi ng docunent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defi ci enci es have been corrected.

h. Reporting procedures, including proposed reporting fornats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct fromother tasks
has separate control requirenents, and nmay be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environnent. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definable features
under a particular section. This list will be agreed upon during
t he coordination neeting.

2.2 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory perfornmance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified.

. 2.3 Notificati on of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting Oficer in witing of any proposed change. Proposed changes
are subject to acceptance by the Contracting O ficer

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the Governnent of the CQC Plan, the Contractor shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mni mum of 15 cal endar days prior to the Coordi nati on Meeting.
During the neeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, control
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm nutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the

SECTI ON 01451A Page 3
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Contract or.
.4 QUALI TY CONTROL ORGANI ZATI ON

4.1 Per sonnel Requirenents

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient number of additional qualified personnel to ensure safety and
contract conpliance. The Safety and Health Manager shall receive direction
and authority fromthe CQC System Manager and shall serve as a nenber of
the CQC staff. Personnel identified in the technical provisions as
requiring specialized skills to assure the required work is being perforned
properly will also be included as part of the CQC organi zation. The
Contractor's CQC staff shall maintain a presence at the site at all tinmes
during progress of the work and have conplete authority and responsibility
to take any action necessary to ensure contract conpliance. The CQC staff
shal | be subject to acceptance by the Contracting Officer. The Contractor
shal | provide adequate office space, filing systens and other resources as
necessary to naintain an effective and fully functional CQC organization
Conpl ete records of all letters, nmaterial submittals, show draw ng
submittals, schedules and all other project docunentation shall be pronptly
furnished to the CQC organi zation by the Contractor. The CQC organi zati on
shal |l be responsible to maintain these docunents and records at the site at
all times, except as otherw se acceptable to the Contracting Oficer

.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overal

managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a graduate engi neer, graduate
architect, or a graduate of construction nanagenent, with a mninumof 5
years construction experience on construction simlar to this contract.
This CQC System Manager shall be on the site at all tines during
construction and shall be enployed by the prime Contractor. The CQC System
Manager shall be assigned as System Manager but may have duties as project
superintendent in addition to quality control. An alternate for the CQC
System Manager shall be identified in the plan to serve in the event of the
System Manager's absence. The requirenents for the alternate shall be the
sane as for the designated CQC System Manager

. 4.3 CQC Per sonne

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organi zati on specialized
personnel to assist the CQC System Manager for the follow ng areas:
electrical, test and bal ance, and submittals clerk. These individuals
shall be directly enployed by the prine Contractor and may not be enpl oyed
by a supplier or sub-contractor on this project; be responsible to the CQC
System Manager; be physically present at the construction site during work
on their areas of responsibility; have the necessary education and/or
experience in accordance with the experience matrix listed herein. These

i ndividuals may performother duties but nust be allowed sufficient tine to
performtheir assigned quality control duties as described in the Quality
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Control Pl an.
Experience Matri x

Area Qualifications

a. El ectri cal Graduate El ectrical
Engi neer with 2 yrs
rel ated experience or
person with 5 yrs
rel ated experience

b. Subnittals Subnmittal Cerk with 1
yr experience

C. Testing, Adjusting and Bal anci ng Speci al i st nmust be a nenber
(TAB) Personnel of AABC or an experienced
technician of the firm
certified by the NEBB.

3.4.4 Addi tional Requiremnent

In addition to the above experience and/or education requirenents the CQC
Syst em Manager shall have conpleted the course entitled "Construction
Qual ity Managenent For Contractors".

3.4.5 O gani zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tines.
When it is necessary to nake changes to the CQC staff, the Contractor shall
revise the CQC Plan to reflect the changes and submt the changes to the
Contracting O ficer for acceptance.

3.5 SUBM TTALS AND DELI VERABLES

Submittals, if needed, shall be made as specified in Section 01330

SUBM TTAL PROCEDURES. The CQC organi zation shall be responsible for
certifying that all submttals and deliverables are in conpliance with the
contract requirenments. Wien Section 15950A HEATI NG VENTI LATI NG AND Al R
CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS; 15951A DI RECT DI G TAL CONTROL FOR
HVAC, 15990A TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS; or 15995A
COW SSI ONI NG OF HVAC SYSTEMS are included in the contract, the submttals
requi red by those sections shall be coordinated with Section 01330

SUBM TTAL PROCEDURES to ensure adequate tine is allowed for each type of
submi ttal required.

3.6 CONTRCL

Contractor Quality Control is the neans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |east three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:

SECTI ON 01451A Page 5
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3.6.1 Prepar at ory Phase

Thi s phase shall be performed prior to begi nning work on each definabl e
feature of work, after all required plans/docunents/ materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications, reference
codes, and standards. A copy of those sections of referenced
codes and standards applicable to that portion of the work to be
acconplished in the field shall be nade avail able by the
Contractor at the preparatory inspection. These copies shall be
mai ntained in the field and avail able for use by Governnent
personnel until final acceptance of the work.

b. A review of the contract draw ngs.

c. A check to assure that all nmaterials and/or equi pnent have been
tested, submtted, and approved.

d. Review of provisions that have been nade to provide required
control inspection and testing.

e. Exam nation of the work area to assure that all required
prelimnary work has been conpleted and is in conpliance with the
contract.

f. A physical examination of required materials, equipnent, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or subnmitted data, and are properly stored.

g. A review of the appropriate activity hazard analysis to assure
safety requirenents are net.

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Docunent construction
tol erances and wor knanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
perfornmed has been accepted by the Contracting Oficer

j. Discussion of the initial control phase.

k. The Governnment shall be notified at | east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include
a neeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunented by separate m nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
the acceptabl e | evel of workmanship required in order to neet
contract specifications.
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6.2 Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of
work. The follow ng shall be acconpli shed:

a. A check of work to ensure that it is in full conpliance with
contract requirenments. Review m nutes of the preparatory neeting.

b. Verify adequacy of controls to ensure full contract conpliance.
Verify required control inspection and testing.

c. Establish |evel of workmanship and verify that it nmeets m ni num
accept abl e workmanshi p standards. Conpare with required sanple
panel s as appropri ate.

d. Resolve all differences

e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Review the activity
anal ysis with each worker.

f. The Governnment shall be notified at |east 48 hours in advance of
beginning the initial phase. Separate mnutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases

g. The initial phase should be repeated for each new crew to work
onsite, or any tine acceptable specified quality standards are not
bei ng net.

6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract
requirenents, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea

non- conf orm ng wor K.

.6.4 Addi tional Preparatory and Initial Phases

Addi tional preparatory and initial phases shall be conducted on the sane
definable features of work if: the quality of on-going work is
unacceptable; if there are changes in the applicable CQC staff, onsite
production supervision or work crew, if work on a definable feature is
resumed after a substantial period of inactivity; or if other problens
devel op.

7 TESTS
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7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control neasures are adequate to provide a product which conforms to
contract requirenents. Upon request, the Contractor shall furnish to the
Government duplicate sanples of test specinmens for possible testing by the
Governnment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall procure the services of a Corps of

Engi neers approved testing | aboratory or establish an approved testing

| aboratory at the project site. The Contractor shall performthe follow ng
activities and record and provide the foll owi ng data:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and
comply with testing standards.

c. Check test instrunent calibration data against certified standards.

d. Verify that recording forms and test identification control nunber
system including all of the test docunentation requirenents, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
par agraph reference, |ocation where tests were taken, and the
sequential control nunber identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports nmay be
subnmitted later with a reference to the test nunber and date
taken. An information copy of tests perfornmed by an offsite or
comercial test facility shall be provided directly to the
Contracting Officer. Failure to submt tinely test reports as
stated may result in nonpaynent for related work performed and
di sapproval of the test facility for this contract.

7.2 Testing Laboratories
7.2.1 Capabi l ity Check

The Governnent reserves the right to check | aboratory equi pnent in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the |aboratory technician's testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329.

.7.2.2 Capabi l ity Recheck

If the selected |aboratory fails the capability check, the Contractor will
be assessed a charge of $50.00 to rei nmburse the Governnment for each
succeedi ng recheck of the laboratory or the checking of a subsequently

sel ected | aboratory. Such costs will be deducted fromthe contract anount
due the Contractor
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3.7.3 Onsite Laboratory

The Governnent reserves the right to utilize the Contractor's control
testing |l aboratory and equi pnent to nake assurance tests, and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Government.

3.8 COWVPLETI ON | NSPECTI ON
3.8.1 Punch-Qut | nspection

Near the end of the work, or any increment of the work established by a
time stated in the Special Cause, "Commencenent, Prosecution, and

Conpl etion of Wirk", or by the specifications, the CQC Manager shal

conduct an inspection of the work. A punch list of itens which do not
conformto the approved draw ngs and specifications shall be prepared and

i ncluded in the CQC docunentation, as required by paragraph DOCUVENTATI ON

The Iist of deficiencies shall include the estimted date by which the
deficiencies will be corrected. The CQC System Manager or staff shall make
a second inspection to ascertain that all deficiencies have been corrected.
Once this is acconplished, the Contractor shall notify the Governnent that

the facility is ready for the Governnent Pre-Final inspection

3.8.2 Pre-Final Inspection

The Governnment will performthe pre-final inspection to verify that the
facility is conplete and ready to be occupied. A Governnent Pre-Fina
Punch List nmay be developed as a result of this inspection. The
Contractor's CQC System Manager shall ensure that all itens on this |ist
have been corrected before notifying the Governnent, so that a Fina

i nspection with the customer can be scheduled. Any itens noted on the
Pre-Final inspection shall be corrected in a tinmely manner. These

i nspections and any deficiency corrections required by this paragraph shal
be acconplished within the tinme slated for conpletion of the entire work or
any particular increnent of the work if the project is divided into

i ncrenents by separate conpletion dates.

3.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control |nspection personnel, plus the
superintendent or other prinary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at the final acceptance

i nspection. Additional Government personnel including, but not limted to,
those from Base/ Post Civil Facility Engi neer user groups, and nmjor
conmands may al so be in attendance. The final acceptance inspection wll
be formally schedul ed by the Contracting Oficer based upon results of the
Pre-Final inspection. Notice shall be given to the Contracting O ficer at
| east 14 days prior to the final acceptance inspection and shall include
the Contractor's assurance that all specific itens previously identified to
the Contractor as being unacceptable, along with all remaining work
perfornmed under the contract, will be conplete and acceptable by the date
schedul ed for the final acceptance inspection. Failure of the Contractor
to have all contract work acceptably conplete for this inspection will be
cause for the Contracting Oficer to bill the Contractor for the
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CGovernment's additional inspection cost in accordance with the contract
clause titled "Inspection of Construction".

.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and
shal |l be on an acceptable formthat includes, as a ninimm the follow ng
i nformation:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipnent with hours worked, idle, or down for
repair.

c. Wrk perfornmed each day, giving |ocation, description, and by
whom  Wien Network Analysis (NAS) is used, identify each phase of
wor k perforned each day by NAS activity nunber.

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirenents. The contro
phase shall be identified (Preparatory, Initial, Followup). List
of deficiencies noted, along with corrective action

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs
requirenents.

f. Subnmittals and deliverables reviewed, with contract reference, by
whom and action taken.

g. Ofsite surveillance activities, including actions taken

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the

proj ect; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 4 hours after the date covered
by the report, except that reports need not be submtted for days on which
no work is performed. As a mninmum one report shall be prepared and
submtted for every 7 days of no work and on the |last day of a no work
period. All calendar days shall be accounted for throughout the life of
the contract. The first report following a day of no work shall be for
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that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality
control personnel

3.9 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer nay issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be nmde
the subject of claimfor extension of tine or for excess costs or dammages
by the Contractor.

-- End of Section --
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SECTI ON 01500A

TEMPORARY CONSTRUCTI ON FACI LI TI ES

PART 1 GENERAL
1.1 GENERAL REQUI REMENTS
1.1.1 Site Pl an

The Contractor shall prepare a site plan indicating the proposed |ocation
and di mensions of any area to be fenced and used by the Contractor, the
nunber of trailers to be used, avenues of ingress/egress to the fenced area
and details of the fence installation. Any areas which may have to be
gravel ed to prevent the tracking of nmud shall also be identified. The
Contractor shall also indicate if the use of a supplenental or other
staging area i s desired.

1.1.2 Identification of Enployees

The Contractor shall be responsible for furnishing to each enpl oyee, and
for requiring each enpl oyee engaged on the work to display, identification
as approved and directed by the Contracting Oficer. Prescribed
identification shall imediately be delivered to the Contracting Oficer
for cancellation upon rel ease of any enployee. Wen required, the
Contractor shall obtain and provide fingerprints of persons enployed on the
project. Contractor and subcontractor personnel shall wear identifying
mar ki ngs on hard hats clearly identifying the conpany for whomthe enpl oyee
wor ks.

1.1.3 Enpl oyee Par ki ng

Contractor enployees shall park privately owned vehicles in an area
designated by the Contracting Oficer. This area will be within reasonable
wal ki ng di stance of the construction site. Contractor enployee parKking
shall not interfere with existing and established parking requirenents of
the mlitary installation.

1.2 AVAILABILITY AND USE OF UTILITY SERVI CES
1.2.1 Paynent for Utility Services

The Governnent will make all reasonably required utilities available to the
Contractor fromexisting outlets and supplies, as specified in the
contract. Unless otherwise provided in the contract, the anpbunt of each
utility service consuned shall be charged to or paid for by the Contractor
at prevailing rates charged to the Governnent or, where the utility is
produced by the Governnent, at reasonable rates determ ned by the
Contracting O ficer. The Contractor shall carefully conserve any utilities
furni shed w thout charge.
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1.2.2 Meters and Tenporary Connections

The Contractor, at its expense and in a nmanner satisfactory to the
Contracting Oficer, shall provide and nmintai n necessary tenporary
connections, distribution |lines, and neter bases (Governnment will provide
neters) required to neasure the anount of each utility used for the purpose
of determ ning charges. The Contractor shall notify the Contracting
Oficer, in witing, 5 working days before final electrical connection is
desired so that a utilities contract can be established. The Government
will provide a meter and nmke the final hot connection after inspection and
approval of the Contractor's tenporary wiring installation. The Contractor
shall not nake the final electrical connection

1.2.3 Advance Deposit

An advance deposit for utilities consisting of an estimated nonth's usage
or a mnimmof $50.00 will be required. The last nonthly bills for the
fiscal year will normally be offset by the deposit and adjustnents will be
billed or returned as appropriate. Services to be rendered for the next
fiscal year, beginning 1 October, will require a new deposit. Notification
of the due date for this deposit will be mailed to the Contractor prior to
the end of the current fiscal year

1.2.4 Fi nal Meter Reading

Bef ore conpl etion of the work and final acceptance of the work by the
CGovernnment, the Contractor shall notify the Contracting Oficer, in
witing, 5 working days before ternmination is desired. The Governnment will
take a final meter readi ng, disconnect service, and renove the nmeters. The
Contractor shall then renove all the tenporary distribution |ines, neter
bases, and associ ated paraphernalia. The Contractor shall pay al
outstanding utility bills before final acceptance of the work by the

Gover nrent .

1.2.5 Sani tation
The Contractor shall provide and maintain within the construction area
mnimmfield-type sanitary facilities approved by the Contracting Oficer
Governnent toilet facilities will not be available to Contractor's
per sonnel

1.2.6 Tel ephone

The Contractor shall make arrangenents and pay all costs for tel ephone
facilities desired.

1.3 BULLETI N BOARD, PRQJECT SI GN, AND PRQIECT SAFETY SI GN
1.3.1 Bull etin Board
| mredi atel y upon begi nning of work, the Contractor shall provide a

weat her proof gl ass-covered bulletin board not |ess than 915 by 1220 nm (36
by 48 inches) in size for displaying the Equal Enpl oynent Qpportunity
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poster, a copy of the wage decision contained in the contract, Wage Rate
Information poster, and other infornmation approved by the Contracting
Oficer. The bulletin board shall be l|located at the project site in a
conspi cuous place easily accessible to all enployees, as approved by the
Contracting O ficer. Legible copies of the aforenentioned data shall be
di spl ayed until work is conpleted. Upon conpletion of work the bulletin
board shall be renmoved by and remain the property of the Contractor

1.3.2 Project and Safety Signs

The requirenents for the signs, their content, and | ocation shall be as
shown on the drawi ngs. The signs shall be erected within 15 days after
recei pt of the notice to proceed. The data required by the safety sign
shall be corrected daily, with light colored netallic or non-netallic
nunerals. Upon conpletion of the project, the signs shall be renmoved from
the site.

1.4 PROTECTI ON AND MAI NTENANCE COF TRAFFI C

During construction the Contractor shall provide access and tenporary

rel ocated roads as necessary to maintain traffic. The Contractor shal

mai ntain and protect traffic on all affected roads during the construction
peri od except as otherw se specifically directed by the Contracting
Oficer. Measures for the protection and diversion of traffic, including
t he provision of watchnen and fl agmen, erection of barricades, placing of
lights around and in front of equipnment and the work, and the erection and
mai nt enance of adequate warning, danger, and direction signs, shall be as
required by the State and local authorities having jurisdiction. The
traveling public shall be protected from danage to person and property.
The Contractor's traffic on roads selected for hauling material to and from
the site shall interfere as little as possible with public traffic. The
Contractor shall investigate the adequacy of existing roads and the
allowable load Iimt on these roads. The Contractor shall be responsible
for the repair of any damage to roads caused by construction operations.

1.4.1 Haul Roads

The Contractor shall, at its own expense, construct access and haul roads
necessary for proper prosecution of the work under this contract. Haul
roads shall be constructed with suitable grades and wi dths; sharp curves,
blind corners, and dangerous cross traffic shall be avoided. The
Contractor shall provide necessary lighting, signs, barricades, and

di stinctive nmarkings for the safe novenent of traffic. The nethod of dust
control, although optional, shall be adequate to ensure safe operation at
all times. Location, grade, width, and alignment of construction and
haul i ng roads shall be subject to approval by the Contracting Oficer

Li ghting shall be adequate to assure full and clear visibility for ful

wi dt h of haul road and work areas during any night work operations. Upon
conpl etion of the work, haul roads designated by the Contracting Oficer
shal | be renpved

1.4.2 Barri cades

The Contractor shall erect and maintain tenporary barricades to limt
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public access to hazardous areas. Such barricades shall be required
whenever safe public access to paved areas such as roads, parking areas or
sidewal ks is prevented by construction activities or as otherw se necessary
to ensure the safety of both pedestrian and vehicular traffic. Barricades
shal |l be securely placed, clearly visible with adequate illumnation to
provi de sufficient visual warning of the hazard during both day and night.

1.5 CONTRACTOR S TEMPORARY FACI LI TI ES
1.5.1 Adnministrative Field Ofices

The Contractor shall provide and nmmintain admnistrative field office
facilities within the construction area at the designated site. Governnent
of fice and warehouse facilities will not be available to the Contractor's
per sonnel

1.5.2 Storage Area

The Contractor shall construct a tenporary 1.8 m (6 foot) high chain |ink

fence around trailers and materials. The fence shall include plastic strip
inserts, colored green, so that visibility through the fence is obstructed.
Fence posts may be driven, in lieu of concrete bases, where soi

conditions permit. Trailers, materials, or equi pment shall not be placed

or stored outside the fenced area unl ess such trailers, materials, or

equi pnment are assigned a separate and distinct storage area by the

Contracting Oficer anay fromthe vicinity of the construction site but

within the mlitary boundaries. Trailers, equipnment, or materials shal

not be open to public view with the exception of those itens which are in

support of ongoing work on any given day. Materials shall not be

stockpil ed outside the fence in preparation for the next day's work.

Mobi | e equi prent, such as tractors, wheeled |ifting equi pnent, cranes,

trucks, and |ike equi pnent, shall be parked within the fenced area at the
end of each work day.

1.5.3 Suppl enental Storage Area

Upon Contractor's request, the Contracting Officer will designate another
or supplenental area for the Contractor's use and storage of trailers,

equi pnment, and naterials. This area may not be in close proxinity of the
construction site but shall be within the mlitary boundaries. Fencing of
materials or equipnent will not be required at this site; however, the
Contractor shall be responsible for cleanliness and orderliness of the area
used and for the security of any material or equipnment stored in this area.

Uilities will not be provided to this area by the Governnent.

1.5.4 Appearance of Trailers
Trailers utilized by the Contractor for admnistrative or material storage
pur poses shall present a clean and neat exterior appearance and shall be in
a state of good repair. Trailers which, in the opinion of the Contracting
Oficer, require exterior painting or nmaintenance will not be allowed on
the mlitary property.

1.5.5 Mai nt enance of Storage Area
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Fencing shall be kept in a state of good repair and proper alignment.
Shoul d the Contractor elect to traverse, with construction equi pnent or

ot her vehicles, grassed or unpaved areas which are not established
roadways, such areas shall be covered with a |ayer of gravel as necessary
to prevent rutting and the tracking of mud onto paved or established
roadways; gravel gradation shall be at the Contractor's discretion. Gass
| ocated within the boundaries of the construction site shall be nowed for
the duration of the project. G ass and vegetation along fences, buildings,
under trailers, and in areas not accessible to nowers shall be edged or
trimmed neatly.

1.5.6 New Bui | di ng

In the event a new building is constructed for the tenporary project field
office, it shall be a mnimum3.6 m (12 feet) in width, 5 m (16 feet) in
I ength and have a minimumof 2.1 m (7 feet) headroom It shall be equipped
wi th approved electrical wiring, at |east one double conveni ence outlet and
the required switches and fuses to provide 110-120 volt power. It shall be
provided with a work table with stool, desk with chair, two additiona
chairs, and one legal size file cabinet that can be | ocked. The building
shal | be waterproof, shall be supplied with heater, shall have a m ni nrum of
two doors, electric lights, a tel ephone, a battery operated snpoke detector
alarm a sufficient nunber of adjustable wi ndows for adequate |ight and
ventilation, and a supply of approved drinking water. Approved sanitary
facilities shall be furnished. The wi ndows and doors shall be screened and
the doors provided with dead bolt type |ocking devices or a padl ock and
heavy duty hasp bolted to the door. Door hinge pins shall be
non-renovabl e. The wi ndows shall be arranged to open and to be securely
fastened fromthe inside. dass panels in wi ndows shall be protected by
bars or heavy nmesh screens to prevent easy access to the building through
these panels. |In warmweather, air conditioning capable of nmintaining the
office at 50 percent relative humdity and a roomtenperature 11 degrees C
(20 degrees F) bel ow the outside tenmperature when the outside tenperature is
35 degrees C (95 degrees F), shall be furnished. Any new building erected
for a tenporary field office shall be nmaintai ned by the Contractor during
the Iife of the contract and upon conpl eti on and acceptance of the work
shal | becone the property of the Contractor and shall be renpbved fromthe
site. Al charges for tel ephone service for the tenporary field office
shal |l be borne by the Contractor, including |long distance charges up to a
maxi mum of $75. 00 per nonth.

1.5.7 Security Provisions
Adequat e outside security lighting shall be provided at the Contractor's
tenporary facilities. The Contractor shall be responsible for the security
of its own equipnent; in addition, the Contractor shall notify the
appropriate | aw enforcenment agency requesting periodic security checks of
the tenporary project field office

1.6 GOVERNMENT FI ELD OFFI CE

1.6.1 Resi dent Engineer's Ofice
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The Contractor shall provide the Government Resident Engineer with an

of fice, approxinmately 19 square nmeters (200 square feet) in floor area,

| ocated where directed and providi ng space heat, electric |ight and power,
and toilet facilities consisting of one lavatory and one water closet
conplete with connections to water and sewer mains. A nmil slot in the
door or a |ockable nmail box mounted on the surface of the door shall be
provided. At conpletion of the project, the office shall remain the
property of the Contractor and shall be renbved fromthe site. Uilities
shal | be connected and di sconnected in accordance with | ocal codes and to
the satisfaction of the Contracting O ficer.

1.6.2 Trail er-Type Mbile Ofice

The Contractor may, at its option, furnish and maintain a trailer-type
nobil e office acceptable to the Contracting O ficer and providing as a
mnimmthe facilities specified above. The trailer shall be securely
anchored to the ground at all four corners to guard agai nst novenent during
hi gh wi nds.

1.7 PLANT COMMUNI CATI ON

Whenever the Contractor has the individual elenents of its plant so | ocated
t hat operation by normal voice between these elenents is not satisfactory,
the Contractor shall install a satisfactory neans of comuni cation, such as
t el ephone or other suitable devices. The devices shall be nade avail abl e
for use by Governnent personnel

1.8 TEWMPCORARY PRQIECT SAFETY FENCI NG

As soon as practicable, but not later than 15 days after the date
established for commencenment of work, the Contractor shall furnish and
erect tenporary project safety fencing at the work site. The safety
fencing shall be a high visibility orange col ored, high density

pol yet hyl ene grid or approved equal, a minimumof 1.1 m (42 inches) high
supported and tightly secured to steel posts |located on maxi mum 3 m (10
foot) centers, constructed at the approved | ocation. The safety fencing
shal | be naintained by the Contractor during the Iife of the contract and,
upon conpl etion and acceptance of the work, shall becone the property of
the Contractor and shall be renpbved fromthe work site

1.9 CLEANUP

Construction debris, waste materials, packaging material and the |ike shal
be renbved fromthe work site daily. Any dirt or nmud which is tracked onto
paved or surfaced roadways shall be cl eaned away. Materials resulting from
denolition activities which are sal vageabl e shall be stored within the
fenced area descri bed above or at the supplenental storage area. Stored
material not in trailers, whether new or salvaged, shall be neatly stacked
when st ored

1.10 RESTORATI ON OF STORAGE AREA

Upon conpl etion of the project and after renmoval of trailers, naterials,
and equi pnent fromwithin the fenced area, the fence shall be renpbved and
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wi Il becone the property of the Contractor. Areas used by the Contractor
for the storage of equipnent or material, or other use, shall be restored
to the original or better condition. Gavel used to traverse grassed areas
shal |l be renoved and the area restored to its original condition, including
top soil and seeding as necessary.

-- End of Section --
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SECTI ON 01572A

CONSTRUCTI ON AND DEMOLI TI ON WASTE NMANAGEMENT

PART 1 GENERALL. 1 GOVERNMENT POLI CY

Government policy is to apply sound environnental principles in the design,
construction and use of facilities. As part of the inplementation of that
policy the Contractor shall: (1) practice efficient waste nmanagenent when
sizing, cutting, and installing products and nmaterials and (2) use al
reasonabl e neans to divert construction and denolition waste fromlandfills
and incinerators and to facilitate their recycling or reuse.

1.2 MANAGEMENT

The Contractor shall take a pro-active, responsible role in the managenent
of construction and denolition waste and require all subcontractors,
vendors, and suppliers to participate in the effort. Construction and
denolition waste includes products of denplition or renoval, excess or
unusabl e construction materials, packaging materials for construction
products, and other materials generated during the construction process but
not incorporated into the work. In the managenent of waste consideration
shall be given to the availability of viable markets, the condition of the
material, the ability to provide the material in suitable condition and in
a quantity acceptable to available markets, and tine constraints inposed
by internal project conpletion nandates. The Contractor shall be
responsi ble for inplenmentation of any special prograns involving rebates or
simlar incentives related to recycling of waste. Revenues or ot her

savi ngs obtai ned for salvage, or recycling shall accrue to the Contractor
Firms and facilities used for recycling, reuse, and di sposal shall be
appropriately permtted for the intended use to the extent required by
federal, state, and | ocal regul ations.

1.3 PLAN
A wast e nanagenent plan shall be submitted within 15 days after contract
award and prior to initiating any site preparation work. The plan shal

i ncl ude the follow ng:

a. Nane of individuals on the Contractor's staff responsible for waste
preventi on and nanagenent.

b. Actions that will be taken to reduce solid waste generation

c. Description of the specific approaches to be used in
recycling/reuse of the various naterials generated, including the areas
and equi pnent to be used for processing, sorting, and tenporary storage
of wastes.

d. Characterization, including estimated types and quantities, of the
waste to be generated.
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e. Nane of landfill and/or incinerator to be used and the estimted
costs for use, assuming that there would be no sal vage or recycling on
t he project.

f. ldentification of local and regional reuse prograns, including
non-profit organi zati ons such as schools, |ocal housing agencies, and
organi zations that accept used nmaterials such as materials exchange
networ ks and Habitat for Humanity.
g. List of specific waste materials that will be sal vaged for resale,
sal vaged and reused, or recycled. Recycling facilities that will be
used shall be identified.
h. Identification of materials that cannot be recycled/reused with an
expl anation or justification
i. Anticipated net cost savings determ ned by subtracting Contractor
program managenent costs and the cost of disposal fromthe revenue
generated by sale of the nmaterials and the incineration and/or |andfil
cost avoi dance.

4 RECORDS

Records shall be maintained to docunment the quantity of waste generat ed;
the quantity of waste diverted through sale, reuse, or recycling; and the
guantity of waste disposed by landfill or incineration. The records shal
be made available to the Contracting Oficer during construction, and a
copy of the records shall be delivered to the Contracting O ficer upon
conpl etion of the construction

.5  COLLECTI ON

The necessary containers, bins and storage areas to facilitate effective
wast e managenent shall be provided and shall be clearly and appropriately
identified. Recyclable materials shall be handled to prevent contam nation
of materials frominconpatible products and nmaterials and separated by one
of the foll ow ng nethods:

.5.1 Sour ce Separat ed Met hod.

Wast e products and materials that are recycl able shall be separated from
trash and sorted into appropriately nmarked separate containers and then
transported to the respective recycling facility for further processing.

.5.2 Co- M ngl ed Met hod.

Wast e products and recyclable materials shall be placed into a single
contai ner and then transported to a recycling facility where the recycl able
materials are sorted and processed.

.5.3 O her Met hods.

O her methods proposed by the Contractor nay be used when approved by the
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Contracting O ficer.

.6 DI SPOSAL

Except as otherwi se specified in other sections of the specifications,
di sposal shall be in accordance with the foll ow ng:

.6.1 Reuse.

First consideration shall be given to salvage for reuse since little or no
re-processing is necessary for this nethod, and less pollution is created
when itens are reused in their original form Sale or donation of waste
suitable for reuse shall be considered. Salvaged materials, other than
those specified in other sections to be sal vaged and reinstalled, shall not
be used in this project.

.6.2 Recycl e.

Waste materials not suitable for reuse, but having val ue as being
recycl abl e, shall be nmade available for recycling whenever economcally
f easi bl e.

.6.3 Wast e.

Materials with no practical use or econonic benefit shall be disposed at a
[andfill or incinerator.

-- End of Section --
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SECTI ON 01780A

CLOSEQUT SUBM TTALS

PART 1 GENERAL
1.1 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
As-Built Drawings; G
Drawi ngs showing final as-built conditions of the project. The
final CADD as-built draw ngs shall consist of one set of
el ectronic CADD drawing files in the specified format, one set of
myl ar drawi ngs, 2 sets of blue-line prints of the nylars, and one
set of the approved working as-built draw ngs.
SD- 03 Product Data
As-Built Record of Equi pnent and Materials; G

Two copies of the record listing the as-built materials and
equi pnent incorporated into the construction of the project.

Warranty Managenent Plan; G

One set of the warranty nanagenent plan containing information
relevant to the warranty of materials and equi pnent i ncorporated
into the construction project, including the starting date of
warranty of construction. The Contractor shall furnish with each
warranty the nane, address, and tel ephone nunber of each of the
guarantor's representatives nearest to the project |ocation.
Warranty Tags; G

Two record copies of the warranty tags showi ng the | ayout and
desi gn.

Final Ceaning;, G
Two copies of the listing of conpleted final clean-up itens.

1.2 PRQJECT RECORD DOCUMENTS
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1.2.1 As-Built Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirenent of the
contract. The terns "drawi ngs," "contract drawi ngs," "drawing files,"
"working as-built drawi ngs" and "final as-built drawi ngs" refer to contract
drawi ngs which are revised to be used for final as-built draw ngs.

1.2.1.1 Gover nment Furni shed Material s

One set of electronic CADD files in the specified software and for mat
revised to reflect all bid anendnents will be provided by the Governnent at
t he preconstruction conference for projects requiring CADD file as-built

dr awi ngs.

1.2.1.2 Working As-Built and Final As-Built Draw ngs

The Contractor shall revise 2 sets of paper draw ngs by red-line process to
show the as-built conditions during the prosecution of the project. These
wor ki ng as-built marked drawi ngs shall be kept current on a weekly basis
and at | east one set shall be available on the jobsite at all tines.
Changes fromthe contract plans which are made in the work or additiona
i nfornmati on which night be uncovered in the course of construction shall be
accurately and neatly recorded as they occur by neans of details and notes.
Final as-built drawi ngs shall be prepared after the conpletion of each
definable feature of work as listed in the Contractor Quality Control Plan
(Foundations, Wilities, Structural Steel, etc., as appropriate for the
project). The working as-built marked prints and final as-built draw ngs

will be jointly reviewed for accuracy and conpl eteness by the Contracting
O ficer and the Contractor prior to subni ssion of each nmonthly pay
estimate. |If the Contractor fails to maintain the working and fina

as-built drawi ngs as specified herein, the Contracting Oficer will deduct
fromthe nonthly progress paynent an anmount representing the estimted cost
of maintaining the as-built drawings. This nonthly deduction will continue
until an agreenent can be reached between the Contracting O ficer and the
Contractor regarding the accuracy and conpl et eness of updated draw ngs.

The working and final as-built draw ngs shall show, but shall not be
limted to, the follow ng infornmation

a. The actual location, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
determ ned in the event the surface openings or indicators beconme covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and siml|ar appurtenances shal
be | ocated by dinensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall al so be recorded.

b. The location and di nensions of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignnent of roads,

earthwork, structures or utilities if any changes were nmade from contract
pl ans.
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d. Changes in details of design or additional infornmation obtained
fromworking drawi ngs specified to be prepared and/or furnished by the
Contractor; including but not limted to fabrication, erection
installation plans and placing details, pipe sizes, insulation nmaterial
di mensi ons of equi prment foundations, etc.

e. Changes or nodifications which result fromthe final inspection

f. Were contract drawi ngs or specifications present options, only
the option selected for construction shall be shown on the final as-built
prints.

g. Systens designed or enhanced by the Contractor, such as HVAC
controls, fire alarm fire sprinkler, and irrigation systens.

h. Modifications (change order price shall include the Contractor's
cost to change working and final as-built drawi ngs to reflect
nodi fications) and conpliance with the foll owi ng procedures.

(1) Directions in the nodification for posting descriptive
changes shal |l be foll owed.

(2) A Mdification Crcle shall be placed at the |l ocation of each
del eti on.

(3) For new details or sections which are added to a drawing, a
Modi fication Circle shall be placed by the detail or section title.

(4) For minor changes, a Modification Circle shall be placed by
the area changed on the drawi ng (each | ocation).

(5) For mmjor changes to a drawing, a Mddification Circle shal
be placed by the title of the affected plan, section, or detail at
each | ocati on.

(6) For changes to schedules or drawi ngs, a Mudification Crcle
shal | be placed either by the schedul e heading or by the change in
t he schedul e.

(7) The Modification Circle size shall be 12.7 mm (1/2 inch)
di ameter unless the area where the circle is to be placed is
crowded. Smaller size circle shall be used for crowded areas.

1.2.1.3 Drawi ng Preparation

The as-built drawi ngs shall be nodified as nay be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreenent with approved working as-built prints, and
addi ng such additional drawi ngs as may be necessary. These worKking
as-built marked prints shall be neat, |egible and accurate. These draw ngs
are part of the permanent records of this project and shall be returned to
the Contracting Oficer after approval by the Governnent. Any draw ngs
damaged or lost by the Contractor shall be satisfactorily replaced by the
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Contractor at no expense to the Governnent.
1.2.1.4 Conput er Ai ded Design and Drafting (CADD) Draw ngs
Only personnel proficient in the preparation of CADD draw ngs shall be

enpl oyed to nodify the contract drawi ngs or prepare additional new
drawi ngs. Additions and corrections to the contract draw ngs shall be

equal in quality and detail to that of the originals. Line colors, line
wei ghts, lettering, |layering conventions, and synbols shall be the sane as
the original line colors, line weights, lettering, |ayering conventions,
and synmbols. |If additional drawi ngs are required, they shall be prepared

using the specified electronic file fornat applying the sanme graphic
standards specified for original drawings. The title block and draw ng
border to be used for any new final as-built draw ngs shall be identical to
that used on the contract drawi ngs. Additions and corrections to the
contract drawi ngs shall be acconplished using CADD files. The Contractor
wi |l be furnished AutoCad Rel ease 14 software and a Ms-DOS/ W ndows
operating system The electronic files will be supplied on conpact disc,
read-only nenory (CD-ROM). The Contractor shall be responsible for
providing all programfiles and hardware necessary to prepare fina
as-built drawi ngs. The Contracting Oficer will review final as-built
drawi ngs for accuracy and the Contractor shall nmke required corrections,
changes, additions, and del etions.

a. CADD colors shall be the "base" colors of red, green, and bl ue.
Col or code for changes shall be as foll ows:

(1) Deletions (red) - Deleted graphic itens (lines) shall be
colored red with red lettering in notes and | eaders.

(2) Additions (Green) - Added itens shall be drawn in green with
green lettering in notes and | eaders.

(3) Special (Blue) - Itens requiring special information
coordi nation, or special detailing or detailing notes shall be in
bl ue.

b. The Contract Drawing files shall be renaned in a nmanner related to
the contract nunber (i.e., 98-C-10.DGN) as instructed in the
Pre- Construction conference. Marked-up changes shall be nade only to those
renamed files. Al changes shall be nade on the |ayer/level as the
original item There shall be no deletions of existing lines; existing
lines shall be over struck in red. Additions shall be in green with line
wei ghts the sanme as the drawing. Special notes shall be in blue on | ayer
#63.

c. Wen final revisions have been conpl eted, the cover sheet draw ng
shal | show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the Contractor in letters at least 5 nm (3/16 inch) high. Al other
contract drawi ngs shall be marked either "AS-Built" draw ng denoting no
revi sions on the sheet or "Revised As-Built" denoting one or nore
revisions. Oiginal contract drawi ngs shall be dated in the revision bl ock

d. Wthin 10 days for contracts less than $5 mllion after Governnent
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approval of all of the working as-built drawi ngs for a phase of work, the
Contractor shall prepare the final CADD as-built draw ngs for that phase of
work and submit two sets of blue-lined prints of these draw ngs for
Government review and approval. The Governnent will pronptly return one
set of prints annotated with any necessary corrections. Wthin 7 days for
contracts less than $5 nillion the Contractor shall revise the CADD files
accordingly at no additional cost and subnit one set of final prints for
the conpl eted phase of work to the Governnent. Wthin 10 days for
contracts less than $5 nmillion of substantial conpletion of all phases of
work, the Contractor shall submt the final as-built draw ng package for
the entire project. The submittal shall consist of one set of electronic
files on conpact disc, read-only nmenory (CD-ROM), one set of nylars, two
sets of blue-line prints and one set of the approved working as-built

drawi ngs. They shall be conplete in all details and identical in form and
function to the contract drawing files supplied by the Governnent. Any
transactions or adjustnents necessary to acconplish this is the
responsibility of the Contractor. The Governnment reserves the right to
reject any drawing files it deens inconpatible with the custonmer's CADD
system Paper prints, drawing files and storage nedia submtted wll
beconme the property of the Governnment upon final approval. Failure to
submt final as-built drawing files and nmarked prints as specified shall be
cause for wi thholding any paynent due the Contractor under this contract.
Approval and acceptance of final as-built draw ngs shall be acconplished
before final paynment is nmade to the Contractor

1.2.1.5 Paynent

No separate paynent will be made for as-built drawi ngs required under this
contract, and all costs accrued in connection with such drawi ngs shall be
consi dered a subsidiary obligation of the Contractor

1.2.2 As-Built Record of Equipnent and Materials

The Contractor shall furnish one copy of prelimnary record of equi prent
and materials used on the project 15 days prior to final inspection. This
prelimnary submttal will be reviewed and returned 2 days after final

i nspection with Governnment conmments. Two sets of final record of equi pment
and materials shall be submtted 10 days after final inspection. The
designations shall be keyed to the related area depicted on the contract
drawi ngs. The record shall list the follow ng data:

RECCORD COF DESI GNATED EQUI PMENT AND MATERI ALS DATA

Description Speci fication Manuf act ur er Conposition Wher e
Section and Cat al og, and Size Used
Mbdel , and

Serial Number
1.2.3 Fi nal Approved Shop Draw ngs

The Contractor shall furnish final approved project shop draw ngs 30 days
after transfer of the conpleted facility.

1.2.4 Construction Contract Specifications
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The Contractor shall furnish final as-built construction contract
specifications, including nodifications thereto, 30 days after transfer of
the conpleted facility.

1.2.5 Real Property Equi pment

The Contractor shall furnish a list of installed equi pnment furni shed under
this contract. The list shall include all infornmation usually listed on
manuf acturer's name plate. The "EQUI PMENT-I N PLACE LI ST" shall include, as
applicable, the followi ng for each piece of equi pnent install ed:
description of item location (by roomnunber), nodel nunber, seria

nunber, capacity, nane and address of manufacturer, name and address of

equi pnment supplier, condition, spare parts list, nanufacturer's catal og,
and warranty. A draft list shall be furnished at time of transfer. The
final list shall be furnished 30 days after transfer of the conpl eted
facility.

1.3  WARRANTY MANAGEMENT
1.3.1 Warranty Managenent Pl an

The Contractor shall develop a warranty nanagenent plan which shall contain
infornation relevant to the clause Warranty of Construction in accordance
with the requirenents of the Contracting Officer. At |east 30 days before
t he planned pre-warranty conference, the Contractor shall submt the
warranty managerent plan for Government approval. The warranty nmanagemnent
plan shall include all required actions and docunents to assure that the
Government receives all warranties to which it is entitled. The plan shal
be in narrative formand contain sufficient detail to render it suitable
for use by future mai ntenance and repair personnel, whether tradesnen, or
of engi neering background, not necessarily famliar with this contract.
The term "status" as indicated bel ow shall include due date and whet her
item has been submitted or was acconplished. Warranty infornation made
avai | abl e during the construction phase shall be submtted to the
Contracting O ficer for approval prior to each nonthly pay estimte.
Approved i nformati on shall be assenbled in a binder and shall be turned
over to the Governnment upon acceptance of the work. The construction
warranty period shall begin on the date of project acceptance and shal
continue for the full product warranty period. A joint 4 month and 9 nonth
warranty inspection shall be conducted, nmeasured fromtine of acceptance,
by the Contractor, Contracting Oficer and the Custoner Representative.
Information contained in the warranty nmanagenent plan shall include, but
shall not be limted to, the foll ow ng:

a. Roles and responsibilities of all personnel associated with the
warranty process, including points of contact and tel ephone numbers within
t he organi zations of the Contractors, subcontractors, nmanufacturers or
suppliers invol ved

b. Listing and status of delivery of all Certificates of Warranty for
ext ended warranty itens, to include roofs, HVAC bal anci ng, punps, notors,
transformers, and for all conm ssioned systenms such as fire protection and
al arm systenms, sprinkler systens, |lightning protection systens, etc.
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c. Alist for each warranted equi pnent, item feature of construction
or system i ndicating:

1 Nanme of item

2. Model and serial nunbers

3. Location where install ed.

4 Nane and phone nunbers of nmanufacturers or suppliers.

5. Nanes, addresses and tel ephone nunbers of sources of spare
parts.

6. Warranties and terns of warranty. This shall include one-year
overall warranty of construction. |Itens which have extended
warranties shall be indicated with separate warranty expiration
dat es.

7. Cross-reference to warranty certificates as applicable.

8. Starting point and duration of warranty peri od.

9. Summary of mmintenance procedures required to continue the
warranty in force.

10. Cross-reference to specific pertinent Operation and

Mai nt enance nanual s.

11. Organi zation, names and phone nunbers of persons to call for
warranty service

12. Typical response tine and repair tine expected for various
warr ant ed equi pnent.

d. The Contractor's plans for attendance at the 4 and 9 nonth
post-construction warranty inspections conducted by the Governnent.

e. Procedure and status of tagging of all equipnment covered by
extended warranties.

f. Copies of instructions to be posted near sel ected pieces of
equi pnment where operation is critical for warranty and/or safety reasons.

.3.2 Per f or rance Bond

The Contractor's Performance Bond shall remain effective throughout the
construction period.

a. In the event the Contractor fails to comence and diligently
pursue any construction warranty work required, the Contracting O ficer
wi Il have the work perfornmed by others, and after conpletion of the work,

wi Il charge the remaining construction warranty funds of expenses incurred
by the Governnent while performng the work, including, but not limted to
adm ni strative expenses.

b. 1In the event sufficient funds are not available to cover the
construction warranty work perforned by the Governnment at the Contractor's
expense, the Contracting O ficer will have the right to recoup expenses

from the bondi ng conpany.
c. Following oral or witten notification of required construction

warranty repair work, the Contractor shall respond in a tinmely manner.
Witten verification will follow oral instructions. Failure of the
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Contractor to respond will be cause for the Contracting O ficer to proceed
agai nst the Contractor.

1.3.3 Pre-Warranty Conference

Prior to contract conpletion, and at a time designated by the Contracting

O ficer, the Contractor shall neet with the Contracting Officer to develop a
nmut ual understanding with respect to the requirenents of this section

Conmuni cati on procedures for Contractor notification of construction warranty
defects, priorities with respect to the type of defect, reasonable tine
required for Contractor response, and other details deenmed necessary by the
Contracting O ficer for the execution of the construction warranty shall be
establ i shed/reviewed at this neeting. |In connection with these requirenents
and at the tinme of the Contractor's quality control conpletion inspection

the Contractor shall furnish the nanme, tel ephone nunber and address of a

i censed and bonded conpany which is authorized to initiate and pursue
construction warranty work action on behalf of the Contractor. This point of
contact will be located within the local service area of the warranted
construction, shall be continuously available, and shall be responsive to
Governnment inquiry on warranty work action and status. This requirenment does
not relieve the Contractor of any of its responsibilities in connection with
ot her portions of this provision.

1.3.4 Contractor's Response to Construction Warranty Service Requirenents

Following oral or witten notification by the Contracting Oficer, the
Contractor shall respond to construction warranty service requirenents in
accordance with the "Construction Warranty Service Priority List" and the
three categories of priorities listed below The Contractor shall subnmt a
report on any warranty itemthat has been repaired during the warranty
period. The report shall include the cause of the problem date reported,
corrective action taken, and when the repair was conpleted. |If the
Contractor does not performthe construction warranty within the tinefranes
specified, the Government will performthe work and backcharge the
construction warranty paynent item established.

a. First Priority Code 1. Performonsite inspection to evaluate
situation, and determ ne course of action within 4 hours, initiate work
within 6 hours and work continuously to conpletion or relief.

b. Second Priority Code 2. Performonsite inspection to evaluate
situation, and determ ne course of action within 8 hours, initiate work
within 24 hours and work continuously to conpletion or relief.

C. Third Priority Code 3. Al other work to be initiated within 3
wor k days and work continuously to conpletion or relief.

d. The "Construction Warranty Service Priority List" is as follows:
Code 1-Air Conditioning Systems
(1) Air conditioning leak in part of building, if causing damage.

(2) Air conditioning systemnot cooling properly.

Code 1- Doors
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(1) Interior, exterior personnel doors or hardware, not
functioning properly, causing a security, fire, or safety problem

Code 1-El ectrical
(1) Power failure (entire area or any buil ding operational after
1600 hours).
(2) Security lights
(3) Snoke detectors

Code 2-El ectrical
(1) Power failure (no power to a roomor part of building).
(2) Receptacle and lights (in a roomor part of building).

1.3.5 Warranty Tags

At the tinme of installation, each warranted itemshall be tagged with a
durabl e, oil and water resistant tag approved by the Contracting Oficer
Each tag shall be attached with a copper wire and shall be sprayed with a
silicone waterproof coating. The date of acceptance and the QC signature
shall remain blank until project is accepted for beneficial occupancy. The
tag shall show the follow ng information.

a. Type of product/naterial

b. Mdel nunber

c. Serial nunber

d. Contract nunber

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Addr ess

Tel ephone nunber

h. Warranty contact

Addr ess

Tel ephone nunber

i. Warranty response tine priority code

i~ VWARNI NG - PROJECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE
DURI NG THE WARRANTY PERI OD.

1.4 VECHANI CAL TESTI NG ADJUSTI NG, BALANCI NG, AND COWM SSI ONI NG

Prior to final inspection and transfer of the conpleted facility; al
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reports, statenents, certificates, and conpleted checklists for testing,
adj usting, bal ancing, and conm ssioning of nechanical systens shall be
submtted to and approved by the Contracting Oficer as specified in
appl i cabl e techni cal specification sections.

1.5 OPERATI ON AND MAI NTENANCE MANUALS

Operation manual s and nmai nt enance nmanual s shall be submtted as specified.
Operation manual s and mai nt enance nanual s provided in a comobn vol une shal
be clearly differentiated and shall be separately indexed.

1.6 FI NAL CLEANI NG

The premi ses shall be left broomclean. Stains, foreign substances, and
tenporary |l abels shall be renoved fromsurfaces. Carpet and soft surfaces
shal | be vacuuned. Equi pnent and fixtures shall be cleaned to a sanitary
condition. Filters of operating equipnent shall be [cleaned] [replaced].
Debris shall be renpbved fromroofs, drainage systens, gutters, and
downspouts. Paved areas shall be swept and | andscaped areas shall be raked
clean. The site shall have waste, surplus nmaterials, and rubbish renoved.
The project area shall have tenporary structures, barricades, project
signs, and construction facilities renoved. A list of conpleted clean-up
itens shall be subnitted on the day of final inspection

PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTI ON (NOT USED)

-- End of Section --
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SECTI ON 01781

OPERATI ON AND MAI NTENANCE DATA

PART 1 GENERAL
1.1 SUBM SSI ON OF OPERATI ON AND MAI NTENANCE DATA

Submit Operation and Mai ntenance (O&\) Data specifically applicable to this
contract and a conplete and conci se depiction of the provided equi pnent,
product, or system (O ganize and present information in sufficient detai
to clearly explain O&M requirenents at the system equi pnent, conponent,
and subassenmbly level. |Include an index preceding each subnmittal. Submt
in accordance with this section and Section 01330, "Submittal Procedures."

1.1.1 Package Quality

Docurents nust be fully legible. Poor quality copies and material with
hol e punches obliterating the text or drawings will not be accepted.

1.1.2 Package Cont ent
Dat a package content shall be as shown in the paragraph titled "Schedul e of
Operation and Mai ntenance Data Packages." Conmply with the data package
requi renents specified in the individual technical sections, including the
content of the packages and addressing each product, conmponent, and system
desi gnated for data package subm ssion

1.1.3 Changes to Submittals
Manuf act urer-ori gi nated changes or revisions to submtted data shall be
furnished by the Contractor if a conponent of an itemis so affected
subsequent to acceptance of the O&M Data. Changes, additions, or revisions
required by the Contracting Oficer for final acceptance of submtted data,
shall be submtted by the Contractor within 30 cal endar days of the
notification of this change requirement.

1.2 TYPES OF | NFORVATI ON REQUI RED | N O&M DATA PACKAGES

1.2.1 Qperating Instructions

I ncl ude specific instructions, procedures, and illustrations for the
foll owi ng phases of operation:

1.2.1.1 Saf ety Precautions

Li st personnel hazards and equi pnent or product safety precautions for al
operating conditions.

1.2.1.2 Operator Prestart

SECTI ON 01781 Page 1



Ft. Belvoir, Nolan Bldg. UPS 10080001

I ncl ude procedures required to set up and prepare each systemfor use.
1.2.1.3 Startup, Shutdown, and Post- Shut down Procedures

Provide narrative description for Startup, Shutdown and Post-shut down
operating procedures including the control sequence for each procedure.

1.2.1.4 Nor nal Operati ons

Provide narrative description of Normal Qperating Procedures. |nclude
Control Diagrans with data to explain operation and control of systens and
speci fic equi pnent.

1.2.1.5 Enmer gency Operations

I ncl ude Energency Procedures for equi pnent mal functions to permt a short
peri od of continued operation or to shut down the equi pnment to prevent
further damage to systens and equi pnent. |nclude Energency Shutdown
Instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide gui dance and procedures for energency operation of
all utility systens including required valve positions, valve |ocations and
zones orportions of systens controlled.

1.2.1.6 Qperator Service Requirenents

Include instructions for services to be perforned by the operator such as
| ubrication, adjustnent, inspection, and recordi ng gage readings.

1.2.1.7 Envi ronment al Condi tions
Include a list of Environnental Conditions (tenmperature, humdity, and
other relevant data) that are best suited for the operation of each
product, conponent or system Describe conditions under which the
i temequi prrent shoul d not be allowed to run.

1.2.2 Preventi ve Mi nt enance

Include the following informati on for preventive and schedul ed nai nt enance
to mnimze corrective nai ntenance and repair

1.2.2.1 Lubrication Data
I ncl ude preventative nmaintenance |ubrication data, in addition to
instructions for lubrication provided under paragraph titled "Operator

Servi ce Requirenents":

a. A table showi ng recomended |ubricants for specific tenperature
ranges and applications.

b. Charts with a schematic di agram of the equi pment showi ng
| ubrication points, recommended types and grades of |ubricants,
and capacities.

c. A Lubrication Schedul e showi ng service interval frequency.
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1.2.2.2 Preventive Mintenance Pl an and Schedul e

I ncl ude manufacturer's schedule for routine preventive nai ntenance,

i nspections, tests and adjustnments required to ensure proper and econom ca
operation and to mnimze corrective mai ntenance. Provide nanufacturer's
proj ection of preventive mai ntenance work-hours on a daily, weekly,

nont hly, and annual basis including craft requirenents by type of craft.
For periodic calibrations, provide manufacturer's specified frequency and
procedures for each separate operation

1.2.3 Corrective Maintenance (Repair)

I ncl ude nmanufacturer's recomrended procedures and instructions for
correcting problens and neki ng repairs.

1.2.3.1 Troubl eshooti ng GQui des and Di agnostic Techni ques

I ncl ude step-by-step procedures to pronptly isolate the cause of typica
mal functions. Describe clearly why the checkout is perforned and what
conditions are to be sought. |Identify tests or inspections and test

equi pnment required to determ ne whether parts and equi prent nmay be reused
or require replacenent.

1.2.3.2 Wring Diagrans and Control Diagrans

Wring diagrans and control diagrans shall be point-to-point draw ngs of
wiring and control circuits including factory-field interfaces. Provide a
conpl ete and accurate depiction of the actual job specific wiring and
control work. On diagranms, nunber electrical and electronic wiring and
pneurmatic control tubing and the termnals for each type, identically to
actual installation configuration and nunberi ng.

1.2.3.3 Mai nt enance and Repair Procedures

Include instructions and alist of tools required to repair or restore the
product or equi pment to proper condition or operating standards.

1.2.3.4 Removal and Repl acenent |nstructions

I ncl ude step-by-step procedures and a list required tools and supplies for
renoval , replacenent, disassenbly, and assenbly of conponents, assenblies,
subassenbl i es, accessories, and attachnents. Provide tolerances,

di mensi ons, settings and adjustnents required. |Instructions shall include
a conbi nation of text and illustrations.

1.2.3.5 Spare Parts and Supply Lists

Include |ists of spare parts and supplies required for naintenance and
repair to ensure continued service or operation w thout unreasonable
del ays. Special consideration is required for facilities at renote

| ocations. List spare parts and supplies that have a long lead-tine to
obt ai n.
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1.2. 4 Corrective M ntenance Wr k- Hour s

I ncl ude manufacturer's projection of corrective maintenance work-hours

i ncluding requirements by type of craft. Corrective nmintenance that
requires conpletion orparticipation of the equi pment manufacturer shall be
identified and tabul ated separately.

1.2.5 Appendi ces

Provide information required below and i nformation not specified in the
precedi ng paragraphs but pertinent to the mmintenance or operation of the
product or equi pnment. Include the follow ng:

1.2.6 Parts Identification

Provide identification and coverage for all parts of each conponent,
assenbly, subassenbly, and accessory of the end itens subject to

repl acenent. |nclude special hardware requirenents, such as requirenment to
use high-strength bolts and nuts. ldentify parts by nake, nodel, seria
nunber, and source of supply to allow reordering w thout further
identification. Provide clear and legible illustrations, draw ngs, and
expl oded views to enable easy identification of the itens. Wen
illustrations omt the part numbers and description, both the illustrations
and separate listing shall show the index, reference, or key number that
will cross-reference the illustrated part to the listed part. Parts shown
in the listings shall be grouped by components, assenblies, and
subassenblies in accordance with the manufacturer's standard practice.
Parts data may cover nore than one nodel or series of equipment,

conponents, assenblies, subassenblies, attachments, or accessories, such as
typically shown in a master parts catal og

1.2.6.1 Warranty | nformation
Li st and explain the various warranties and include the servicing and
techni cal precautions prescribed by the nanufacturers or contract docunents
in order to keep warranties in force. Include warranty infornmation for
primary conponents such as the conpressor of air conditioning system
1.2.6.2 Per sonnel Traini ng Requirenents
Provide information available fromthe manufacturers that is needed for
use in training designated personnel to properly operate and maintain the
equi pnment and syst ens.
1.2.6.3 Testing Equi prent and Special Tool Infornation
Include information on test equipnent required to performspecified tests
and on special tools needed for the operation, nmintenance, and repair of
conponent s.
1.2.6.4 Contractor |Information
Provide a |list that includes the nanme, address, and tel ephone nunmber of the

CGeneral Contractor and each Subcontractor who installed the product or
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equi pnment, or system For each item also provide the nane address and
t el ephone nunber of the manufacturer's representative and service
organi zati on nost convenient to the project site. Provide the naneg,
address, and tel ephone nunber of the product, equipnent, and system
manuf act ur er s.

.3 SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES

Furni sh the O8M dat a packages specified in individual technical sections.
The required information for each O&M data package is as foll ows:

. 3.1 Dat a Package 1

a. Safety precautions
b. Mintenance and repair procedures
c. Warranty information
d. Contractor information
e. Spare parts and supply list
3.2 Dat a Package 2
a. Safety precautions
b. Nornmal operations
c. Environnmental conditions
d. Lubrication data
e. Preventive maintenance plan and schedul e
f. Maintenance and repair procedures
g. Renoval and replacenent instructions
h. Spare parts and supply |ist
i. Parts identification
j. Warranty infornation
k. Contractor information
3.3 Dat a Package 3
a. Safety precautions
b. Nornmal operations

c. Energency operations
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Envi ronment al conditions

Lubrication data

Preventive mai ntenance plan and schedul e

Tr oubl eshooti ng gui des and di agnosti ¢ techni ques
Wring diagrans and control diagrans

Mai nt enance and repair procedures

Renoval and repl acenent instructions

Spare parts and supply list

Parts identification

Warranty infornation

Testing equi pnent and special tool infornation

Contractor information

Dat a Package 4

Saf ety precautions

Operator prestart

Startup, shutdown, and post-shutdown procedures
Nor mal operations

Enmer gency operations

Qperator service requirenents

Envi ronment al conditions

Lubrication data

Preventi ve mai ntenance plan and schedul e

Tr oubl eshooti ng gui des and di agnosti ¢ techni ques
Wring diagrans and control diagrans

Mai nt enance and repair procedures

Renoval and repl acenent instructions

Spare parts and supply list
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5

Not

Not

Corrective mai ntenance man-hours

Parts identification

Warranty infornation

Per sonnel training requirenents

Testing equi pnent and special tool infornation

Contractor information

Dat a Package 5

Saf ety precautions

Operator prestart

Start-up, shutdown, and post-shutdown procedures
Nor mal operations

Envi ronnment al conditions

Preventi ve mai ntenance plan and schedul e

Tr oubl eshooti ng gui des and di agnosti ¢ techni ques
Wring and control diagrans

Mai nt enance and repair procedures

Spare parts and supply list

Testing equi pnents and special tools

Warranty infornation

Contractor information

PRODUCTS

used

EXECUTI ON

used

End of Section --
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SECTI ON 02220A

DEMCLI TI ON

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

U S. ARMY CORPS OF ENG NEERS (USACE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

1.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possible (in accordance with Section 01572 CONSTRUCTI ON AND
DEMOLI TI ON WASTE MANAGEMENT, if applicable); salvaged itens and materials
shal | be di sposed of as specified.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Wrk Plan; G

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and tinmely disconnection of utility services. The
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procedures shall include a detailed description of the nethods and
equi pnent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

1.4 DUST CONTROL

The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ectionabl e conditions such as ice, flooding and pollution

1.5 PROTECTI ON
1.5.1 Prot ecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denolition site.

1.5.2 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remamin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting O ficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required.

1.5.3 Protection Fromthe Wat her

The interior of buildings to renmmin; salvageable materials and equi prent
shal |l be protected fromthe weather at all tines.

1.5.4 Protection of Trees
Trees within the project site which mght be damaged during denolition, and
which are indicated to be left in place, shall be protected by a 1.8 m (6
foot) high fence. The fence shall be securely erected a mininumof 1.5 m
fromthe trunk of individual trees or follow the outer perineter of
branches or clunps of trees. Any tree designated to remain that is danaged
during the work under this contract shall be replaced in kind or as
approved by the Contracting Oficer

1.6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

1.7 USE OF EXPLOSI VES

Use of explosives will not be permtted.
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1.8 AVAI LABI LI TY OF WORK AREAS

Areas in which the work is to be acconplished will be coordinated with the
Contracting officer.
PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON
3.1 DI SPCSI TI ON OF MATERI AL

Title to nmaterial and equi pnent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

3.1.1 Sal vageabl e Itens and Materi al
Contractor shall salvage itens and material to the naxi mum extent possible.
3.1.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved from Government property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.1.1.2 Itens Sal vaged for the Governnent

Salvaged itens to renain the property of the Governnent shall be renoved in
a manner to prevent danmage, and packed or crated to protect the itens from
damage while in storage or during shipnent. |Itens damaged during renoval

or storage shall be repaired or replaced to match existing itens.

Contai ners shall be properly identified as to contents. The follow ng
itens reserved as property of the Governnent shall be delivered to the
areas designated: during pre-construction neeting.

3.1.2 Unsal vageabl e Materi al
Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed of in the disposal area as
directed by the Contracting Oficer

3.2 CLEAN UP
Debris and rubbish shall be rermoved from basenment and sinilar excavations.
Debris shall be renbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.3 PAVEMENTS
Exi sting pavenents designated for renoval shall be saw cut and renoved in

accordance with the details shown on the drawings and to the limts and
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depths indicated on the draw ngs.

-- End of Section --
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SECTI ON 02316A

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Method

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

1.2 DEGREE OF COWVPACTI ON

Degree of conpaction shall be expressed as a percentage of the nmaxi num
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
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Field Density Tests; G
Testing of Backfill Materials; G

Copies of all laboratory and field test reports within 24 hours
of the conpletion of the test.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CGP-GM GW GV GC, GP-GC, G\ GC, SW SP.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic nmatter, frozen naterial, and stones
larger than 6 mMm. The Contracting O ficer shall be notified of any
contam nated material s.

2.1.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as
GWN GP, SW and SP. Cohesive materials shall include materials classified
as GC, SC, M, CL, M4, and CH Materials classified as GMand SM shall be
identified as cohesionless only when the fines are nonpl astic.

2.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
152 mm (6 inches) w de with mninumthickness of 0.102 mm (0. 004 inch).
Tape shall have a mininumstrength of 12.1 MPa (1750 psi) |engthw se and
10.3 MPa (1500 psi) crosswise. The tape shall be manufactured with
integral wires, foil backing or other means to enable detection by a netal
detector when the tape is buried up to 1 neter (2 feet) deep. The tape
shal |l be of a type specifically manufactured for marking and | ocating
underground utilities. The netallic core of the tape shall be encased in a
protective jacket or provided with other neans to protect it from
corrosion. Tape color shall be as specified in TABLE 1 and shall bear a
continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evi sion,
Police, and Fire Comuni cati ons

Bl ue: Wat er Systens
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TABLE 1. Tape Col or
G een: Sewer Systens

PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated. Rock
excavation shall include renoval and disposition of nmaterial defined as
rock in paragraph MATERI ALS. Earth excavation shall include renpoval and
di sposal of naterial not classified as rock excavation. During excavation
materi al satisfactory for backfilling shall be stockpiled in an orderly
manner at a distance fromthe banks of the trench equal to 1/2 the depth of
t he excavation, but in no instance closer than 600 mm Excavated materia
not required or not satisfactory for backfill shall be renpbved fromthe
site. Gading shall be done as nmay be necessary to prevent surface water
fromflowing into the excavation, and any water accumul ating shall be
renoved to nmaintain the stability of the bottomand sides of the
excavation. Unauthorized overexcavation shall be backfilled in accordance
wi t h paragraph BACKFI LLI NG AND COVPACTI ON at no additional cost to the
Gover nrent .

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nmade vertical, and of such width as reconmended in the
manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nore than 5 high shall be shored, cut back to a stable slope, or provided
wi t h equi val ent neans of protection for enpl oyees who may be exposed to
novi ng ground or cave in. Vertical trench walls nore than 5 high shall be
shored. Trench walls which are cut back shall be excavated to at |east the
angl e of repose of the soil. Special attention shall be given to slopes
whi ch may be adversely affected by weather or noisture content. The trench
wi dt h bel ow the top of pipe shall not exceed 600 mm (24 inches) plus pipe
outside diameter (O D.) for pipes of less than 600 nm (24 inches) inside
di ameter and shall not exceed 900 mm (36 inches) plus pipe outside

di ameter for sizes larger than 600 nm (24 inches) inside dianeter. Were
recommended trench wi dths are exceeded, redesign, stronger pipe, or special
installation procedures shall be utilized by the Contractor. The cost of
redesi gn, stronger pipe, or special installation procedures shall be borne
by the Contractor wi thout any additional cost to the Government.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 3 mllineters inches or
greater in any dinension, or as recommended by the pi pe nanufacturer

whi chever is smaller, shall be renoved to avoid point bearing.
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3.1.1.2 Rermoval of Unyielding Materi al

Where unyielding material is encountered in the bottomof the trench, such
material shall be renoved 4 inches below the required grade and repl aced
with suitable materials as provided in paragraph BACKFI LLI NG AND COVPACTI ON

3.1.1. 3 Renoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renpved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable naterial is required due to the
Contractor's fault or neglect in performng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

3.1.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be sufficient to | eave at |east 300 nm 12 inches cl ear between the outer
structure surfaces and the face of the excavation or support nenbers. Rock
shal | be cleaned of |oose debris and cut to a firmsurface either |evel,

st epped, or serrated, as shown or as directed. Loose disintegrated rock
and thin strata shall be renpved. Renoval of unstable nmaterial shall be as
speci fi ed above. When concrete or nasonry is to be placed in an excavat ed
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be nmade until
just before the concrete or nasonry is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting Officer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory [and unsatisfactory] [and wasted nmaterial s]
shal | be placed and graded as specified. Stockpiles shall be kept in a
neat and well drained condition, giving due consideration to drai nage at
all times. The ground surface at stockpile |ocations shall be cleared,
grubbed, and seal ed by rubber-tired equi pnent, excavated satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contam nati on which may
destroy the quality and fitness of the stockpiled material. |If the
Contractor fails to protect the stockpiles, and any material becones
unsati sfactory, such material shall be renoved and replaced with
satisfactory material from approved sources at no additional cost to the
Government. [Locations of stockpiles of satisfactory naterials shall be
[as shown] [subject to prior approval of the Contracting Oficer].]

3.2 BACKFI LLI NG AND COVPACTI ON
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Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be

placed in | ayers not exceeding 150 mm (6 inches) |oose thickness for
conpaction by hand operated nachi ne conpactors, and 200 nm (8 inches) | oose
t hi ckness for other than hand operated machi nes, unless otherw se
specified. Each layer shall be conpacted to at |east 95 percent nmaxi num
density for cohesionless soils and 90 percent naxi mum density for cohesive
soils, unless otherw se specified.

. 2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to performng the
required pressure tests. The joints and couplings shall be left uncovered
during the pressure test.

.2.1.1 Repl acenment of Unyi el ding Mteri al

Unyi el ding material renmoved fromthe bottomof the trench shall be repl aced
with select granular nmaterial or initial backfill naterial

.2.1.2 Repl acement of Unstable Materi al

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in |ayers not exceedi ng
150 mm | oose thickness.

.2.1.3 Beddi ng and Initial Backfil

Initial backfill material shall be placed and conpacted w th approved
tanpers to a height of at |east one foot above the utility pipe or conduit.
The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough conpaction
of the fill under the haunches of the pipe.

.2.1. 4 Fi nal Backfi |

The renmai nder of the trench, except for special naterials for roadways,
railroads and airfields, shall be filled with satisfactory materi al
Backfill material shall be placed and conpacted as foll ows:

a. Roadways, Railroads, and Airfields: Backfill shall be placed up
to the elevation at which the requirenents in Section 02300
EARTHWORK control. Water flooding or jetting nethods of
conpaction will not be permtted.

b. Sidewal ks, Turfed or Seeded Areas and M scel |l aneous Areas:
Backfill shall be deposited in |ayers of a maxi numof 300 nmm
| oose thickness, and conpacted to 85 percent naxi numdensity for
cohesive soils and 90 percent naxi num density for cohesionl ess
soils. Conpaction by water flooding or jetting will not be
permtted.

2.2 Backfill for Appurtenances
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After the manhol e, catchbasin, inlet, or simlar structure has been

constructed backfill shall be placed in such a manner that the structure
wi Il not be damaged by the shock of falling earth. The backfill material
shal | be deposited and conpacted as specified for final backfill, and shal

be brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress.

3.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 El ectrical Distribution System

Direct burial cable and conduit or duct line shall have a m ni mum cover of
600 mm fromthe finished grade, unless otherw se indicated. [ Special
trenching requirenents for direct-burial electrical cables and conduits are
specified in Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND. ]

3.3.2 Pl asti c Marki ng Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herw se shown.

3.4  TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent.

3.4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer

3.4.2 Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be determned
in accordance with ASTM D 1557. A mininum of one soil classification and
one noi sture-density relation test shall be perforned on each different
type of material used for bedding and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified

density is being obtained. A mninmmof one field density test per lift of
backfill for every 100 feet of installation shall be perforned. One

noi sture density relationship shall be determ ned for every 1500 cubic
nmeters 1500 cubic yards of material used. Field in-place density shall be

determ ned in accordance with ASTM D 1556 or ASTM D 2922. Wen ASTM D 2922
is used, the calibration curves shall be checked and adjusted using the
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sand cone nethod as described in paragraph Calibration of the ASTM
publication. ASTM D 2922 results in a wet unit weight of soil and when
using this nethod, ASTM D 3017 shall be used to deternine the noisture
content of the soil. The calibration curves furnished with the noisture
gauges shall be checked along with density calibration checks as descri bed
in ASTM D 3017. The calibration checks of both the density and noisture
gauges shall be made at the beginning of a job, on each different type of
mat eri al encountered, at intervals as directed by the Contracting O ficer
Copies of calibration curves, results of calibration tests, and field and
| aboratory density tests shall be furnished to the Contracting Oficer
Trenches inproperly conpacted shall be reopened to the depth directed, then
refilled and conpacted to the density specified at no additional cost to

t he Governnent.

3.4.4 Di spl acenent of Sewers

After other required tests have been perforned and the trench backfil
conpacted to the finished grade surface, the pipe shall be inspected to
det erm ne whether significant displacenent has occurred. This inspection
shal |l be conducted in the presence of the Contracting Officer. Pipe sizes
| arger than 900 mm (36 inches) shall be entered and exam ned, while smaller
di ameter pipe shall be inspected by shining a |ight or |aser between
manhol es or manhol e | ocations, or by the use of tel evision caneras passed
through the pipe. |If, in the judgenent of the Contracting Oficer, the
interior of the pipe shows poor alignnment or any other defects that woul d
cause i nproper functioning of the system the defects shall be renedi ed as
directed at no additional cost to the Government.

-- End of Section --
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SECTI ON 02741A

HOT- M X ASPHALT (HMA) FOR ROADS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO MP 1 (1998) Provi si onal Specification for
Per formance Graded Asphalt Bi nder

AASHTO MP 2 (1998; Interim 1999) Superpave Vol unetric
M x Design

AASHTO TP53 (1998; Interim 1999) Determ ni ng Asphalt
Content of Hot M x Asphalt by the Ignition
Met hod

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Wight") and
Voi ds in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

ASTM C 566 (1997) Evaporable Total Misture Content
of Aggregate by Drying

ASTM C 1252 (1998) Unconpacted Void Content of Fine
Aggregate (as Influenced by Particle
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM
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D 140

D 242

D 946

D 995

D 1461

D 1559

D 2041

D 2172

D 2419

D 2489

D 2726

D 2950

D 3381

D 3665

D 3666

D 4125

D 4791

10080001

Shape, Surface Texture, and G adi ng)
(1998) Sanpling Bitum nous Materials

(1995) Mneral Filler for Bitum nous
Pavi ng M xtures

(1999) Penetration-G aded Asphalt Cenent
for Use in Pavenent Construction

(1995b) M xing Plants for Hot-M xed,
Hot - Lai d Bitum nous Paving M xtures

(1985)) Moisture or Volatile Distillates
in Bitum nous Paving M xtures

(1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall
Appar at us

(1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures

(1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

(1995) Sand Equival ent Val ue of Soils and
Fi ne Aggregate

(1984; R 1994el) Degree of Particle
Coati ng of Bitum nous-Aggregate M xtures

(1996el) Bulk Specific Gavity and Density
of Non- Absorptive Conpacted Bitum nous
M xture

(1997) Density of Bitum nous Concrete in
Pl ace by Nucl ear Met hod

(1999) Viscosity-Gaded Asphalt Cenent for
Use in Pavenent Construction

(1999) Random Sanpling of Construction
Materi al s

(1998) M ni num Requirenents for Agencies
Testing and | nspecting Bituni nous Paving
Materi al s

(1994el ) Asphalt Content of Bitum nous
M xtures by the Nucl ear Mt hod

(1999) Flat Particles, Elongated
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Particles, or Flat and El ongated Particles
i n Coarse Aggregate
ASTM D 4867/ D 4867M (1996) Effect of Mbdisture on Asphalt
Concrete Paving M xtures
ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate
ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method
ASPHALT | NSTI TUTE (Al)
Al MB-2 (1997) M x Design Methods for Asphalt
Concrete and O her Hot-M x Types
Al NM5-22 (1998; 2nd Edition) Construction of
Hot-M x Asphalt Pavenents
STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)
CDT Test 526 (1978) Operation of California
Profil ograph and Eval uation of Profiles
U S. ARMY CORPS OF ENG NEERS ( USACE)
CCE CRD-C 171 (1995) Test Method for Deternining
Percent age of Crushed Particles in
Aggregat e
.2 DESCRI PTI ON OF WORK

The work shall consist of pavenent courses conposed of mneral aggregate
and asphalt naterial heated and mixed in a central m xing plant and pl aced
on a prepared course. HVA designed and constructed in accordance with this
section shall conformto the lines, grades, thicknesses, and typical cross
sections shown on the drawi ngs. Each course shall be constructed to the
depth, section, or elevation required by the drawi ngs and shall be roll ed,
finished, and approved before the placenment of the next course.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
M x Design; G

Pr oposed JM.

SECTI ON 02741a Page 3



Ft. Belvoir, Nolan Bldg. UPS 10080001

Contractor Quality Control; G

Quality control plan.

SD- 06 Test Reports
Aggregates; G
Aggregate and QC test results.
SD-07 Certificates
Testing Laboratory; G
Certification of conpliance.
1.4 HAULI NG EQUI PVENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snpoth
netal beds. To prevent the mxture fromadhering to them the truck beds
shall be lightly coated with a mni num anount of paraffin oil, line
solution, or other approved nmaterial. Petroleum based products shall not
be used as a rel ease agent. Each truck shall have a suitable cover to
protect the m xture from adverse weat her. When necessary to ensure that
the mxture will be delivered to the site at the specified tenperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

1.5 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of
hot-m x asphalt which will neet the specified thickness, snpothness, and
grade. The paver shall have sufficient power to propel itself and the
haul i ng equi pnent wi t hout adversely affecting the finished surface.

1.6 ROLLERS

Rol l ers shall be in good condition and shall be operated at slow speeds to
avoi d di spl acenent of the asphalt m xture. The nunber, type, and wei ght of
rollers shall be sufficient to conpact the mxture to the required density
while it is still in a workable condition. Equiprent which causes
excessi ve crushing of the aggregate shall not be used.

1.7 WEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the
surface tenperature of the underlying course is less than specified in
Table 1. The tenperature requirenments may be waived by the Contracting
Oficer, if requested; however, all other requirenents, including
conpaction, shall be net.
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Table 1. Surface Tenperature Linitations of Underlying Course
Mat Thi ckness, mm (i nches) Degrees C

(Degrees F)

75 or greater (3 or greater) 4
(40)

Less than 75 (less than 3) 7
(45)

PART 2 PRODUCTS

2.

1 AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed sl ag,
screenings, natural sand and mneral filler, as required. The portion of
material retained on the 4.75 mm (No. 4) sieve is coarse aggregate. The
portion of material passing the 4.75 mm (No. 4) sieve and retained on the
0.075 mm (No. 200) sieve is fine aggregate. The portion passing the 0.075
nm (No. 200) sieve is defined as mneral filler. Al aggregate test
results and sanples shall be submitted to the Contracting O ficer at |east
14 days prior to start of construction.

1.1 Coar se Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free
fromfilms of nmaterial that would prevent thorough coating and bonding with
the asphalt material and free fromorganic natter and ot her del eterious
substances. All individual coarse aggregate sources shall neet the

foll owi ng requirenents:

a. The percentage of |oss shall not be greater than 40 percent after
500 revol utions when tested in accordance with ASTM C 131

b. The percentage of |oss shall not be greater than 18 percent after
five cycles when tested in accordance with ASTM C 88 usi ng nagnesi um
sul fate [or 12 percent when using sodiumsulfate].

c. At least 75 percent by weight of coarse aggregate shall have at
| east two or nore fractured faces when tested in accordance with COE CRD-C
171. Fractured faces shall be produced by crushing.

d. The particle shape shall be essentially cubical and the aggregate
shall not contain nore than 20% percent, by weight, of flat and el ongated
particles (3:1 ratio of maximumto mni nun) when tested in accordance with
ASTM D 4791.

e. Slag shall be air-cooled, blast furnace slag, and shall have a

conpact ed wei ght of not |ess than 1200 kg/cubic neter when tested in
accordance with ASTM C 29/ C 29M
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2.1.2 Fi ne Aggregate
Fi ne aggregate shall consist of clean, sound, tough, durable particles.
The aggregate particles shall be free fromcoatings of clay, silt, or any
obj ectionable material and shall contain no clay balls. Al individual

fine aggregate sources shall have a sand equival ent val ue not |ess than 45

when tested in accordance with ASTM D 2419.

The fine aggregate portion of the blended aggregate shall have an
unconpacted void content not |ess than 43.0 percent when tested in
accordance with ASTM C 1252 Met hod A

2.1.3 M neral Filler
M neral filler shall be nonplastic material neeting the requirenents of
ASTM D 242.

2.1. 4 Aggregate Gradation

The conbi ned aggregate gradation shall conformto gradations specified in
Tabl e 2, when tested in accordance with ASTM C 136 and ASTM C 117, and
shall not vary fromthe low linmt on one sieve to the high lint on the
adj acent sieve or vice versa, but grade uniformy fromcoarse to fine.

Table 2. Aggregate Gradations
Gradation 1 Gradation 2 Gradation 3
Percent Passing Percent Passing Percent Passing
Si eve Size, nm by Mass by Mass
25.0 100 --- ---
19.0 76- 96 100 ---
12.5 68- 88 76- 96 100
9.5 60- 82 69- 89 76- 96
4.75 45- 67 53-73 58-78
2.36 32-54 38- 60 40- 60
1.18 22-44 26- 48 28-48
0. 60 15-35 18- 38 18- 38
0. 30 9-25 11- 27 11- 27
0. 15 6-18 6-18 6-18
0. 075 3-6 3-6 3-6
Table 2. Aggregate Gradations
Gradation 1 Gradation 2 Gradation 3
Percent Passing Percent Passing Percent Passing
Si eve Size, inch by Mass by Mass by Mass
1 100 --- ---
3/4 76- 96 100 ---
1/2 68- 88 76- 96 100
3/8 60- 82 69- 89 76- 96
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Table 2. Aggregate Gradations

Gradation 1 Gradation 2 Gradation 3
Percent Passing Percent Passing Percent Passing
Si eve Size, inch by Mass by Mass by Mass

No. 4 45- 67 53-73 58-78

No. 8 32-54 38- 60 40- 60

No. 16 22-44 26- 48 28-48

No. 30 15-35 18- 38 18- 38

No. 50 9-25 11-27 11-27

No. 100 6-18 6-18 6-18

No. 200 3-6 3-6 3-6

2.2 ASPHALT CEMENT Bl NDER

Asphalt cenent binder shall conformto ASTM D 3381 Table 2, Viscosity G ade
PAC-40. Test data indicating grade certification shall be provided by the
supplier at the tine of delivery of each load to the mx plant. Copies of
these certifications shall be submtted to the Contracting Oficer. The
supplier is defined as the |ast source of any nodification to the binder
The Contracting O ficer may sanple and test the binder at the mx plant at
any time before or during mx production. Sanples for this verification
testing shall be obtained by the Contractor in accordance with ASTM D 140
and in the presence of the Contracting Oficer. These sanples shall be
furnished to the Contracting Officer for the verification testing, which
shall be at no cost to the Contractor. Sanples of the asphalt cenent
specified shall be subnmitted for approval not |ess than 14 days before
start of the test section.

2.3 M X DESI GN

The Contractor shall develop the m x design. The asphalt m x shall be
conposed of a mixture of well-graded aggregate, mneral filler if required,
and asphalt nmaterial. The aggregate fractions shall be sized, handled in
separate size groups, and conbined in such proportions that the resulting
m xture neets the grading requirenments of the job mx formula (JMF). No
hot -m x asphalt for paynent shall be produced until a JMF has been
approved. The hot-m x asphalt shall be designed using procedures contained
in Al M5-2 and the criteria shown in Table 3. |If the Tensile Strength
Ratio (TSR) of the conposite m xture, as determ ned by ASTM D 4867/ D 4867M
is less than 75, the aggregates shall be rejected or the asphalt m xture
treated with an approved anti-stripping agent. The anount of
anti-stripping agent added shall be sufficient to produce a TSR of not |ess
than 75. If an antistrip agent is required, it shall be provided by the
Contractor at no additional cost. Sufficient materials to produce 90 kg
(200 pound) of blended m xture shall be provided to the Contracting Oficer
for verification of mx design at |east 14 days prior to construction of
test section.

At the option of the contractor a currently used DOT superpave hot m x nay
be used in lieu of developing a new hot m x design study as descri bed
herein. The superpave volunetric m x shall be designed in accordance with
AASHTO MP 2.
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2.3.1 JMF Requirenents
The job mix fornmula shall be submitted in witing by the Contractor for
approval at |east 14 days prior to the start of the test section and shal
i nclude as a mi ni mum
a. Percent passing each sieve size.
b. Percent of asphalt cenent.
c. Percent of each aggregate and mineral filler to be used.
d. Asphalt viscosity grade, penetration grade, or performance grade.
e. Number of blows of hammer per side of nol ded specinen.
f. Laboratory m xing tenperature.
g. Lab conpaction tenperature.

h. Tenperature-viscosity relationship of the asphalt cenent.

i. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal maxi mum si ze.

j. Gaphical plots of stability, flow, air voids, voids in the
m neral aggregate, and unit wei ght versus asphalt content as shown in Al
MB- 2.

k. Specific gravity and absorpti on of each aggregate.

|. Percent natural sand.

m Percent particles with 2 or nore fractured faces (in coarse
aggregate).

n. Fine aggregate angularity.

0. Percent flat or elongated particles (in coarse aggregate).

p. Tensile Strength Rati o(TSR).

g. Antistrip agent (if required) and anmpunt.

r. List of all nodifiers and anount.

s. Percentage and properties (asphalt content, binder properties, and

aggregate properties) of reclainmed asphalt pavenent (RAP) in accordance
wi t h paragraph RECYCLED HOT-M X ASPHALT, if RAP is used.
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Table 3. Marshall Design Criteria
Test Property 75 Bl ow M X 50 Bl ow M Xx
Stability, newons
m ni mum *8000 * 4450
Fl ow, 0.25 nm 8- 16 8-18
Air voids, percent 3-5 3-5
Percent Voids in
m neral aggregate (VMA),
(m ni num
Gradation 1 13.0 13.0
Gradation 2 14.0 14.0
Gradation 3 15.0 15.0
TSR, m ni num per cent 75 75
Table 3. Marshall Design Criteria
Test Property 75 Bl ow M X 50 Bl ow M Xx
Stability, pounds
m ni mum *1800 *1000
Flow, 0.01 inch 8- 16 8-18
Air voids, percent 3-5 3-5
Percent Voids in
m neral aggregate VMA,
(m ni num
Gradation 1 13.0 13.0
Gradation 2 14.0 14.0
Gradation 3 15.0 15.0
TSR, m ni num per cent 75 75

* This is a mnimumrequirenent.

The average during construction shall be

significantly higher than this nunber to ensure conpliance with the

speci fications.

** Cal culate VMA in accordance with Al

MS- 2, based on ASTM D 2726 bul k

specific gravity for the aggregate.

2.3.2 Adjustnents to Field JWF

The Laboratory JMF for each m xture shal
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is approved in witing by the Contracting Oficer. Should a change in
sources of any materials be nade, a new | aboratory jnf design shall be
perfornmed and a new JM- approved before the new material is used. The
Contractor will be allowed to adjust the Laboratory JMF within the limts
specified below to optimze mx volunetric properties with the approval of
the Contracting Officer. Adjustnents to the Laboratory JM- shall be
applied to the field (plant) established JM- and Iimted to those val ues as
shown. Adjustnents shall be targeted to produce or nearly produce 4
percent voids total mx (VTIM.

TABLE 4. Field (Plant) Established JM- Tol erances
Si eves Adj ust nents (plus or mnus), percent

12.5 mm

4,75 mm

2.36 mm

0. 075 mMm

Bi nder Cont ent

O WWww

4

TABLE 4. Field (Plant) Established JM- Tol erances

Si eves Adj ust nents (plus or m nus), percent
No. 4 3
No. 8 3
No. 200 1
Bi nder Cont ent 0. 40

I f adjustnments are needed that exceed these linmits, a new nix design shal
be devel oped. Tol erances given above may pernit the aggregate grading to
be outside the limts shown in Table 2; while not desirable, this is
accept abl e.

2.4 RECYCLED HOT M X ASPHALT

Recycl ed HVA shall consist of reclained asphalt pavenent (RAP), coarse
aggregate, fine aggregate, mneral filler, and asphalt cement. The RAP
shal |l be of a consistent gradation and asphalt content and properties.

When RAP is fed into the plant, the maxi nrum RAP chunk size shall not exceed
50 mMm (2 inches). The recycled HVA mi x shall be designed using procedures
contained in Al M5-2 and Al M5-22. The job mx shall neet the requirenents
of paragraph M X DESIGN. The ampunt of RAP shall not exceed 30 percent.

2.4.1 RAP Aggregat es and Asphalt Cenent
The bl end of aggregates used in the recycled m x shall neet the
requi renents of paragraph AGGREGATES. The percentage of asphalt in the RAP
shal | be established for the m xture design according to ASTM D 2172 usi ng
t he appropriate dust correction procedure.

2.4.2 RAP M x
The bl end of new asphalt cenent and the RAP asphalt binder shall neet the

requi renents in paragraph ASPHALT CEMENT BINDER. The virgin asphalt cenent
shall not be nmore than two standard asphalt material grades different than
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that specified in paragraph ASPHALT CEMENT Bl NDER
PART 3 EXECUTI ON
3.1 PREPARATI ON OF ASPHALT BI NDER MATERI AL

The asphalt cenent naterial shall be heated avoiding | ocal overheating and
providing a continuous supply of the asphalt naterial to the mxer at a
uniformtenperature. The tenperature of unnodified asphalts shall be no
nore than 160 degrees C (325 degrees F) when added to the aggregates.
Modi fi ed asphalts shall be no nore than 174 degrees C (350 degrees F) when
added to the aggregates.

3.2 PREPARATI ON OF M NERAL AGGREGATE

The aggregate for the nixture shall be heated and dried prior to mxing.

No danage shall occur to the aggregates due to the maxi numtenperature and
rate of heating used. The tenperature of the aggregate and mneral filler
shal | not exceed 175 degrees C (350 degrees F) when the asphalt cenent is
added. The tenperature shall not be lower than is required to obtain

conpl ete coating and uniformdistribution on the aggregate particles and to
provide a mixture of satisfactory workability.

3.3 PREPARATI ON OF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cenment shall be weighed or netered and

i ntroduced into the mxer in the anount specified by the JM-. The conbi ned
materials shall be mixed until the aggregate obtains a uniformcoating of
asphalt binder and is thoroughly distributed throughout the m xture. Wt

m xing time shall be the shortest tine that will produce a satisfactory

m xture, but no | ess than 25 seconds for batch plants. The wet mxing tine
for all plants shall be established by the Contractor, based on the
procedure for determining the percentage of coated particles described in

ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing tine will be set to at |east achieve 95 percent of coated
particles. The npisture content of all hot-m x asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of mxture as
neasured by ASTM D 1461.

3.4 PREPARATI ON OF THE UNDERLYI NG SURFACE

| mredi ately before placing the hot m x asphalt, the underlying course shal
be cl eaned of dust and debris.

3.5  TESTI NG LABCRATCRY

The | aboratory used to develop the JMF shall neet the requirenents of ASTM
D 3666. A certification signed by the nanager of the |aboratory stating
that it nmeets these requirenents or clearly listing all deficiencies shal
be submitted to the Contracting Officer prior to the start of construction
The certification shall contain as a mni num

a. Qualifications of personnel; |aboratory nmanager, supervising
technici an, and testing technicians.
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b. A listing of equipnment to be used in devel oping the job m x.
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materi als Reference
Laboratory (AVRL) program

.6 TRANSPORTI NG AND PLACI NG

.6.1 Transporting

The hot-m x asphalt shall be transported fromthe mxing plant to the site
in clean, tight vehicles. Deliveries shall be scheduled so that placing
and conpacting of mxture is uniformw th mninum stopping and starting of
the paver. Adequate artificial |ighting shall be provided for night

pl acenents. Hauling over freshly placed nmaterial will not be permtted
until the nmaterial has been conpacted as specified, and allowed to cool to
60 degrees C. (140 degrees F). To deliver mx to the paver, the Contractor
shall use a material transfer vehicle which shall be operated to produce
continuous forward notion of the paver.

.6.2 Pl aci ng

The m x shall be placed and conpacted at a tenperature suitable for
obt ai ni ng density, surface snpothness, and other specified requirenments.
Upon arrival, the nmixture shall be placed to the full width by an asphalt
paver; it shall be struck off in a uniformlayer of such depth that, when
the work is conpleted, it shall have the required thickness and conformto
the grade and contour indicated. The speed of the paver shall be regul ated
to elimnate pulling and tearing of the asphalt nat. Unless otherw se
permtted, placenment of the m xture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope. The

m xture shall be placed in consecutive adjacent strips having a mni num
width of 3 m (10 feet). The longitudinal joint in one course shall offset
the longitudinal joint in the course imedi ately below by at |east 300 mm
(1 foot); however, the joint in the surface course shall be at the
centerline of the pavenent. Transverse joints in one course shall be

of fset by at least 3 m (10 feet) fromtransverse joints in the previous
course. Transverse joints in adjacent |anes shall be offset a mninumof 3
m (10 feet). On isolated areas where irregularities or unavoidable
obstacl es make the use of nechanical spreading and finishing equi prent

i mpractical, the mxture may be spread and |uted by hand tools.

.7 COVPACTI ON OF M XTURE

After placing, the mxture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possibl e w thout

causi ng di spl acenent, cracking or shoving. The sequence of rolling
operations and the type of rollers used shall be at the discretion of the
Contractor. The speed of the roller shall, at all tines, be sufficiently
slow to avoid di splacenent of the hot m xture and be effective in
conpaction. Any displacenent occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at
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once. Sufficient rollers shall be furnished to handl e the output of the
plant. Rolling shall continue until the surface is of uniformtexture,
true to grade and cross section, and the required field density is
obtained. To prevent adhesion of the nmixture to the roller, the wheels
shal | be kept properly noistened but excessive water will not be permtted.

In areas not accessible to the roller, the mxture shall be thoroughly
conpacted with hand tanpers. Any nixture that becones | oose and broken
m xed with dirt, contains check-cracking, or is in any way defective shal
be renoved full depth, replaced with fresh hot nixture and i nmedi ately
conpacted to conformto the surrounding area. This work shall be done at
the Contractor's expense. Skin patching will not be all owed.

3.8 JANTS

The formation of joints shall be made ensuring a continuous bond between
the courses and to obtain the required density. Al joints shall have the
sanme texture as other sections of the course and neet the requirenents for
snoot hness and grade.

3.8.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, it shall be nade by neans of placing a bul khead
or by tapering the course. The tapered edge shall be cut back to its ful
depth and width on a straight line to expose a vertical face prior to
placing material at the joint . The cutback material shall be renpbved from
the project. 1In both nethods, all contact surfaces shall be given a |ight
tack coat of asphalt material before placing any fresh m xture agai nst the
joint.

3.8.2 Longi tudi nal Joints

Longi tudinal joints which are irregul ar, damaged, unconpacted, cold (less
than 80 degrees C (175 degrees F) at the tine of placing adjacent |anes),

or otherw se defective, shall be cut back a mnimumof 50 mm (2 inches)
fromthe edge with a cutting wheel to expose a clean, sound vertica

surface for the full depth of the course. Al cutback material shall be
renoved fromthe project. Al contact surfaces shall be given a |ight tack
coat of asphalt material prior to placing any fresh m xture agai nst the
joint. The Contractor will be allowed to use an alternate nethod if it can
be denbnstrated that density, snpothness, and texture can be net.

3.9 CONTRACTOR QUALI TY CONTROL

3.9.1 CGeneral Quality Control Requirenents
The Contractor shall devel op an approved Quality Control Plan. Hot-mx
asphalt for paynent shall not be produced until the quality control plan
has been approved. The plan shall address all el enents which affect the

quality of the pavenent including, but not limted to:

a. Mx Design
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b. Aggregate G ading

c. Quality of Materials

d. Stockpil e Managenent

e. Proportioning

f. Mxing and Transportation

g. Mxture Volunetrics

h. Misture Content of M xtures

i. Placing and Finishing

j. Joints

k. Conpaction

| . Surface Snoot hness
9.2 Quality Control Testing
The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The
testing programshall include, but shall not be limted to, tests for the
control of asphalt content, aggregate gradation, tenperatures, aggregate
noi sture, noisture in the asphalt mxture, laboratory air voids, stability,

flow, in-place density, grade and snpbothness. A Quality Control Testing
Pl an shall be devel oped as part of the Quality Control Program

.9.2.1 Asphal t Cont ent

A minimmof two tests to determ ne asphalt content will be performed per
lot (alot is defined in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYNMENT)
by one of the follow ng nethods: the extraction method in accordance with
ASTM D 2172, Method A or B, the ignition nethod in accordance with the
AASHTO TP530r ASTM D 6307, or the nuclear method in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific nix being
used. For the extraction nethod, the weight of ash, as described in ASTM D
2172, shall be deternined as part of the first extraction test perforned at
t he begi nning of plant production; and as part of every tenth extraction
test perforned thereafter, for the duration of plant production. The |ast
wei ght of ash val ue obtained shall be used in the calcul ation of the
asphalt content for the mxture.

.9.2.2 Gradation

Aggregate gradations shall be determned a mninmumof twi ce per |lot from
nechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444,
When asphalt content is determ ned by the nuclear nethod, aggregate
gradation shall be determ ned fromhot bin sanples on batch plants, or from
the cold feed on drumnix plants. For batch plants, aggregates shall be
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tested in accordance with ASTM C 136 using actual batch weights to
determ ne the conbi ned aggregate gradati on of the m xture.

.9.2.3 Tenper at ures

Tenperatures shall be checked at | east four times per lot, at necessary

| ocations, to determne the tenperature at the dryer, the asphalt cenment in
the storage tank, the asphalt nixture at the plant, and the asphalt m xture
at the job site

.9.2.4 Aggregate Moisture

The noi sture content of aggregate used for production shall be determ ned a
m ni mum of once per lot in accordance with ASTM C 566.

.9.2.5 Moi sture Content of M xture

The noisture content of the mixture shall be determ ned at | east once per
ot in accordance with ASTM D 1461 or an approved al ternate procedure.

.9.2.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanpl es shall be taken at |east four tinmes per |ot and conpacted
into specinens, using [50] [75] blows per side with the Marshall hamer as
described in ASTM D 1559. After conpaction, the laboratory air voids of
each speci men shall be deternined, as well as the Marshall stability and
flow.

.9.2.7 In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified
density is achieved. A nuclear gauge nay be used to nonitor pavenent
density in accordance with ASTM D 2950.

.9.2.8 Addi tional Testing

Any additional testing, which the Contractor deens necessary to control the
process, may be performed at the Contractor's option

.9.2.9 QC Monitoring

The Contractor shall submt all QC test results to the Contracting Oficer
on a daily basis as the tests are perfornmed. The Contracting Oficer
reserves the right to nonitor any of the Contractor's quality control
testing and to performduplicate testing as a check to the Contractor's
quality control testing.

. 9.3 Sanpl i ng

When directed by the Contracting Oficer, the Contractor shall sanple and
test any naterial which appears inconsistent with simlar material being
produced, unless such material is voluntarily renoved and repl aced or
deficiencies corrected by the Contractor. All sanpling shall be in
accordance with standard procedures specified.
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3.10 [Enter Appropriate Subpart Title Here]3.10.1 Gr ade

The final wearing surface of pavenment shall conformto the elevations and
cross sections shown and shall vary not nore than 15 nm (0.05 foot) from
the plan grade established and approved at site of work. Finished surfaces
at juncture with other pavenents shall coincide with finished surfaces of
abutting pavenents. Deviation fromthe plan elevation will not be
permtted in areas of pavenents where closer conformance with planned

el evation is required for the proper functioning of drai nage and ot her
appurtenant structures involved. The final wearing surface of the pavenent
will be tested for conformance with specified plan grade requirenents. The
grade will be determined by running lines of levels at intervals of 7.6 m
(25 feet), or less, longitudinally and transversely, to determine the

el evation of the conpleted pavenent surface. Wthin 5 working days, after
the conpletion of a particular lot incorporating the final wearing surface,
the Contracting Officer will informthe Contractor in witing, of the
results of the grade-conformance tests. Wen nore than 5 percent of al
nmeasurenents nade within a lot are outside the 15 mm (0.05 foot) tol erance,
the pay factor based on grade for that lot will be 95 percent. In areas
where the grade exceeds the tolerance by nmore than 50 percent, the
Contractor shall renmove the surface |ift full depth; the Contractor shal
then replace the Iift with hot-m x asphalt to neet specification

requi renents, at no additional cost to the Governnent. Dianond grinding
may be used to renmove high spots to neet grade requirenents. Skin patching
for correcting |low areas or planing or mlling for correcting high areas
will not be permtted.

3.10.2 Sur f ace Snoot hness

The Contractor shall use one of the follow ng nethods to test and eval uate
surface snoot hness of the pavenent. All testing shall be perforned in the
presence of the Contracting Officer. Detailed notes of the results of the
testing shall be kept and a copy furnished to the Governnent inmediately
after each day's testing. The profilograph nethod shall be used for al

| ongi tudi nal and transverse testing, except where the runs would be |ess
than 60 m (200 feet) in length and the ends where the strai ghtedge shall be
used. Where draw ngs show required deviations froma plane surface
(crowns, drainage inlets, etc.), the surface shall be finished to neet the
approval of the Contracting Oficer

3.10.2.1 Snoot hness Requi renent s
a. Straightedge Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 6 mm (1/4 inch) or nore, and all pavenents
shall be within the tolerances specified in Table 9 when checked with an
approved 4 m (12 foot) straightedge.

Table 9. Strai ghtedge Surface Snpot hness--Pavenents

Pavenent Category Direction of Testing Tol erance, nm
All Longi t udi nal 6
paved areas Transver se 6
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Table 9. Strai ghtedge Surface Snpot hness--Pavenents

Pavenent Category Direction of Testing Tol erance, inches
All Longi t udi nal 1/ 4
paved areas Transver se 1/ 4

b. Profilograph Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 3 mm (1/8 inch) or nore, and all pavenent
shall have a Profile Index not greater than specified in Table 10 when
tested with an approved California-type profilograph. |If the extent of the
paverment in either direction is less than 60 m (200 feet), that direction
shal |l be tested by the straightedge nethod and shall neet requirenents
speci fied above.

Table 10. Profil ograph Surface Snpot hness--Pavenents

____Pavenent Category Direction of Testing Maxi mum Speci fi ed
Profile Index (mmkn)

Al'l Paved Areas Longi t udi nal 140
Table 10. Profilograph Surface Snpot hness--Pavenents

Pavenent Category Direction of Testing Maxi mum Speci fi ed
Profile Index (inch/mle)

Al'l Paved Areas Longi t udi nal 9
3.10.2.2 Testing Met hod

After the final rolling, but not later than 24 hours after placenent, the
surface of the pavenent in each entire lot shall be tested by the
Contractor in such a manner as to reveal all surface irregularities
exceedi ng the tol erances specified above. Separate testing of individua
sublots is not required. |f any pavenent areas are ground, these areas
shall be retested inmediately after grinding. The entire area of the
pavenent shall be tested in both a longitudinal and a transverse direction
on parallel lines. The transverse lines shall be 8 m (25 feet) or |ess
apart, as directed. The longitudinal |ines shall be at the centerline of
each paving lane for lines less than 6.1 m (20 feet) and at the third
points for lanes 6.1 m (20 feet) or greater. Qher areas having obvious
devi ations shall also be tested. Longitudinal testing lines shall be
continuous across all joints.

a. Straightedge Testing. The straightedge shall be held in contact
with the surface and noved ahead one-half the length of the straightedge
for each successive neasurenent. The anount of surface irregularity shal
be determ ned by placing the freestandi ng (unl evel ed) strai ghtedge on the
paverment surface and allowing it to rest upon the two highest spots covered
by its length, and neasuring the maxi num gap between the strai ghtedge and
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t he pavenent surface in the area between these two hi gh points.

-- End of Section --
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SECTI ON 02770A

CONCRETE SI DEWALKS AND CURBS AND GUTTERS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ANMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cdoth Made from Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 616/ A 616M (1996a) Rail-Steel Deforned and Plain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deforned and Plain Bars
for Concrete Reinforcenent

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinens in the Field

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed

Concrete by the Volunetric Method

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 309 (1997) Liquid Menbrane- Form ng Conpounds
for Curing Concrete

ASTM C 920 (1995) El astoneric Joint Seal ants
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ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structura
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 06 Test Reports
Field Quality Control; FIO

Copies of all test reports within 24 hours of conpletion of the
test.

1.3  WEATHER LI M TATI ONS
1.3.1 Pl aci ng During Cold Wat her

Concrete placenent shall not take place when the air tenperature reaches 5
degrees C (40 degrees F) and is falling, or is already bel ow that point.

Pl acenent nay begin when the air tenperature reaches 2 degrees C (35
degrees) F and is rising, or is already above 5 degrees C (40 degrees F).
Provi sions shall be nade to protect the concrete fromfreezing during the
specified curing period. |If necessary to place concrete when the
tenperature of the air, aggregates, or water is below 2 degrees C, (35
degrees F), placenent and protection shall be approved in witing.

Approval will be contingent upon full conformance with the foll ow ng

provi sions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. MXing
wat er and aggregates shall be heated as necessary to result in the
tenperature of the in-place concrete being between 10 and 30 degrees C. (50
and 85 degrees F). Methods and equi pnent for heating shall be approved.
The aggregates shall be free of ice, snow, and frozen |lunps before entering
the m xer. Covering and other neans shall be provided for maintaining the
concrete at a tenperature of at |east 10 degrees C (50 degrees F) for not

| ess than 72 hours after placing, and at a tenperature above freezing for

t he renmai nder of the curing period.

1.3.2 Pl aci ng Duri ng Warm Weat her
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The tenperature of the concrete as placed shall not exceed 30 degrees C (85
degrees F) except where an approved retarder is used. The m xing water
and/ or aggregates shall be cooled, if necessary, to maintain a satisfactory
pl aci ng tenperature. The placing tenperature shall not exceed 35 degrees C
(95 degrees F) at any tine.

1.4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.4.1 CGeneral Requirenents

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
tinmes. The equi pnent shall have the capability of producing the required
product, mneeting grade controls, thickness control and snoot hness

requi renents as specified. Use of the equipnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have
access at all tinmes to the plant and equi pnent to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi prent
Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,
crawl er nounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.1 CONCRETE
Concrete shall conformto the applicable requirenents of CAST-1N PLACE
STRUCTURAL CONCRETE except as otherwi se specified. Concrete shall have a
nm ni mum conpressive strength of 24 MPa (3500 psi) at 28 days. Maxi num size
of aggregate shall be 37.5 mm (1-1/2 inches).

2.1.1 Ai r Cont ent

M xtures shall have air content by volunme of concrete of 5 to 7 percent,
based on nmeasurenments nmade i medi ately after discharge fromthe m xer.

2.1.2  Slunp

The concrete slunp shall be 50 mmplus or minus 25 mm (2 inches) plus or
mnus 1 inch where deternmined in accordance with ASTM C 143.

2.1.3 Rei nf or cenent St eel

Rei nf orcenent bars shall conformto ASTM A 615/ A 615M ASTM A 616/ A 616M
or ASTM A 617/ A 617M Wre nesh rei nforcement shall conformto ASTM A 185.

2.2 CONCRETE CURI NG MATERI ALS

2.2.1 | npervi ous Sheet Materials
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| mpervi ous sheet materials shall conformto ASTM C 171, type optional
except that polyethylene film if used, shall be white opaque

2.2.2 Burl ap
Burl ap shall conformto AASHTO M 182.
2.2.3 Wi te Pignented Menbrane-Form ng Curing Conpound

VWi te pignented nenbrane-formng curing conpound shall conformto ASTM C 309,
Type 2.

2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection naterials shall be a |inseed oil mxture of equa

parts, by volune, of linseed oil and either mneral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chem cals may be used,
except that enulsified m xtures are not acceptabl e.

2.4 JO NT FI LLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fi berboard.

2.4.2 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 10 mm (3/8 inch) thick, unless otherw se indicated.

2.5 JO NT SEALANTS

2.5.1 Joi nt Seal ant, Col d- Applied
Joi nt seal ant, cold-applied shall conformto ASTM C 920.

2.5.2 Joi nt Seal ant, Hot - Poured
Joi nt seal ant, hot-poured shall conformto ASTM D 3405.

2.6 FORM WORK
Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and
el evations, and within the tolerances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced pl ank
50 mm (2 inches) noninal thickness, straight and free fromwarp, tw st,
| oose knots, splits or other defects. W od forns shall have a nom na

length of 3 m (10 feet). Radius bends may be formed with 19 nm (3/4 inch)
boards, lanm nated to the required thickness. Steel forns shall be
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channel -formed sections with a flat top surface and with wel ded braces at
each end and at not less than two internedi ate points. Ends of steel forns
shall be interlocking and self-aligning. Steel forns shall include
flexible fornms for radius formng, corner forns, formspreaders, and
fillers. Steel forns shall have a nomnal length of 3 m (10 feet) with a

m ni mum of 3 wel ded stake pockets per form Stake pins shall be solid
steel rods with chanfered heads and pointed tips designed for use with
steel forns.

2.6.1 Si dewal k For s

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.6.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns nay be used for curb or curb returns with a radius of 3
m (10 feet) or nore, where grade changes occur in the return, or where the
central angle is such that a rigid formwith a central angle of 90 degrees
cannot be used. Back forns for curb returns may be nmade of 38 mm (1-1/2

i nch) benders, for the full height of the curb, cleated together. 1In lieu
of inside forns for curbs, a curb "nule" nmay be used for forming and
finishing this surface, provided the results are approved.

PART 3 EXECUTI ON
3.1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02316.

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

3.1.2 Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

3.1.3 Mai nt enance of Subgrade
The subgrade shall be naintained in a snooth, conpacted condition in
conformity with the required section and established grade until the

concrete is placed. The subgrade shall be in a nobist condition when
concrete is placed. The subgrade shall be prepared and protected to
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produce a subgrade free fromfrost when the concrete is deposited.
3.2 FORM SETTI NG

Fornms shall be set to the indicated alignnent, grade and di nmensions. Forns
shall be held rigidly in place by a mninumof 3 stakes per form placed at
intervals not to exceed 1.2 neters. (4 feet). Corners, deep sections, and
radi us bends shall have additional stakes and braces, as required. C anps,
spreaders, and braces shall be used where required to ensure rigidity in
the fornms. Forns shall be renmoved without injuring the concrete. Bars or
heavy tools shall not be used against the concrete in renmoving the forns.
Any concrete found defective after formrenoval shall be pronptly and
satisfactorily repaired. Forns shall be cleaned and coated with form oi
each tine before concrete is placed. Wod forns nay, instead, be

t horoughly wetted with water before concrete is placed, except that with
probabl e freezing tenperatures, oiling is nmandatory.

3.2.1 Si dewal ks

Fornms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 Mm (1/8 inch) in any 3 m (10 foot) |ong
section. After forns are set, grade and alignnment shall be checked with a
3 m (10 foot) straightedge. Side forms shall not be renoved for 12 hours
after finishing has been conpl et ed.

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renpbved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For ned Si dewal ks

Concrete shall be placed in the forns in one layer. Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a strike off.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished with a wood
float or darby to a smooth and uniformy fine granular or sandy texture
free of waves, irregularities, or tool marks. A scored surface shall be
produced by brooming with a fiber-bristle brush in a direction transverse
to that of the traffic, followed by edging.

SECTI ON 02770a Page 6



Ft.

3.

3.

Bel voir, Nolan Bl dg. UPS 10080001

3.3 Edge and Joi nt Fi ni shing

Al slab edges, including those at forned joints, shall be finished with an
edger having a radius of 3 mm (1/8 inch). Transverse joint shall be edged
before broomi ng, and the broom ng shall elimnate the flat surface |eft by
the surface face of the edger. Corners and edges whi ch have crunbl ed and
areas which lack sufficient nortar for proper finishing shall be cleaned
and filled solidly with a properly proportioned nortar m xture and then
fini shed.

.3.4 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 8 mm (5/16 inch) fromthe
testing edge of a 3 m(10-foot) strai ghtedge. Permi ssible deficiency in
section thickness will be up to 6 mm (1/4 inch).

.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG

4.1 Fornmed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

. 4.2 Curb and Qutter Finishing

Approved slipforned curb and gutter machines nmay be used in |lieu of hand
pl acenent .

. 4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a snooth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 13 mm (1/2 inch). Imediately after renoving the
front curb form the face of the curb shall be rubbed with a wood or
concrete rubbing bl ock and water until bl emnmi shes, form marks, and too

mar ks have been renoved. The front curb surface, while still wet, shall be
brushed in the same manner as the gutter and curb top. The top surface of
gutter and entrance shall be finished to grade with a wood fl oat.

4.4 Joi nt Fini shing

Curb edges at forned joints shall be finished as indicated.

.4.5 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 6 mMm (1/4 inch) fromthe testing
edge of a 3 m (10-foot) straightedge. Perm ssible deficiency in section
thickness will be up to 6 mm (1/4 inch).

5 SI DEWALK JA NTS
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Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa
to the sidewalk width or 1.5 m (5 feet) on centers, whichever is |less, and
shal | be continuous across the slab. Longitudinal contraction joints shal
be constructed along the centerline of all sidewalks 3 m (10 feet) or nore
in width., Transverse expansion joints shall be installed at sidewal k
returns and opposite expansion joints in adjoining curbs. Were the
sidewal k is not in contact with the curb, transverse expansi on joints shal
be installed as indicated. Expansion joints shall be forned about
structures and features which project through or into the sidewal k
paverment, using joint filler of the type, thickness, and w dth indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k slab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless
ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 3 mm (1/8 inch) blade to the depth indicated. An
anpl e supply of saw bl ades shall be available on the job before concrete
pl acenent is started, and at |east one standby sawing unit in good working
order shall be available at the jobsite at all tines during the saw ng
operations.

3.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 13 nm 1/2 inch joint filler strips.
Joint filler shall be placed with top edge 6 nm (1/4 inch) below the
surface and shall be held in place with steel pins or other devices to
prevent warping of the filler during floating and finishing. Inmediately
after finishing operations are conpleted, joint edges shall be rounded with
an edging tool having a radius of 3 nm (1/8 inch), and concrete over the
joint filler shall be renoved. At the end of the curing period, expansion
joints shall be cleaned and filled with joint sealant. The joint opening
shal | be thoroughly cleaned before the sealing material is placed. Sealing
material shall not be spilled on exposed surfaces of the concrete.

Concrete at the joint shall be surface dry and atnospheric and concrete
tenperatures shall be above 10 degrees C (50 degrees F) at the tinme of
application of joint sealing material. Excess nmaterial on exposed surfaces
of the concrete shall be renoved i mediately and concrete surfaces cl eaned.

3.6 CURB AND GUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavenents and spaced so that
nonol i thi c sections between curb returns will not be less than 1.5 m (5
feet) nor greater than 4.5 m (15 feet) in length. Contraction joints shal
be constructed by neans of 3 mm (1/8 inch) thick separators and of a
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section conformng to the cross section of the curb and gutter. Separators
shal | be renobved as soon as practicable after concrete has set sufficiently
to preserve the width and shape of the joint and prior to finishing.

.6.2 Expansi on Joints

Expansi on joints shall be fornmed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cenent concrete pavenent, and shal
be of the same type and thickness as joints in the pavenent. \Were curb
and gutter do not abut portland cenent concrete pavenent, expansion joints
at least 10 nm (3/8 inch) in width shall be provided at intervals not
exceeding 24 neters. (80 feet). Expansion joints shall be provided in
nonr ei nforced concrete gutter at |ocations indicated. Expansion joints
shal |l be sealed inmediately follow ng curing of the concrete or as soon
thereafter as weather conditions pernit. Expansion joints and the top 25
mm (1 inch) depth of curb and gutter contraction-joints shall be seal ed
with joint sealant. The joint opening shall be thoroughly cl eaned before
the sealing material is placed. Sealing material shall not be spilled on
exposed surfaces of the concrete. Concrete at the joint shall be surface
dry and atnospheric and concrete tenperatures shall be above 10 degrees C
(50 degrees F) at the tinme of application of joint sealing material

Excess material on exposed surfaces of the concrete shall be renpved

i medi ately and concrete surfaces cl eaned]

.7  CURI NG AND PROTECTI ON
. 7.1 CGeneral Requirenents

Concrete shall be protected against | oss of npisture and rapid tenperature
changes for at least 7 days fromthe begi nning of the curing operation
Unhar dened concrete shall be protected fromrain and flowing water. All
equi pnment needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverment due to tenperature changes during the curing period.

.7.1.1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore |ayers of
burlap. Mats shall overlap each other at least 150 nm (6 inches). The mat
shal |l be thoroughly wetted with water prior to placing on concrete surface
and shall be kept continuously in a saturated condition and in intinate
contact with concrete for not |ess than 7 days.

.7.1.2 | mper vi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
over | apped 300 nm (12 i nches) when a continuous sheet is not used. The
curing nediumshall not be | ess than 450 nm (18-i nches) wi der than the
concrete surface to be cured, and shall be securely wei ghted down by heavy

SECTI ON 02770a Page 9



Ft. Belvoir, Nolan Bldg. UPS 10080001

wood pl anks, or a bank of npist earth placed al ong edges and | aps in the
sheets. Sheets shall be satisfactorily repaired or replaced if torn or

ot herwi se danaged during curing. The curing mediumshall remain on the

concrete surface to be cured for not |less than 7 days.

3.7.1.3 Menmbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renpoved and
in no case longer than 1 hour after the renpval of forns. Concrete shal
not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be npistened with a
fine spray of water and the curing conpound applied as soon as the free

wat er di sappears. Curing compound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximately 5 square
nmeters per liter (200 square feet per gallon) (200 square feet) per gallon
for the total of both coats. The second coat shall be applied in a
direction approxinmately at right angles to the direction of application of
the first coat. The conpound shall forma uniform continuous, coherent
filmthat will not check, crack, or peel and shall be free from pi nholes or
other inperfections. |If pinholes, abrasion, or other discontinuities

exi st, an additional coat shall be applied to the affected areas within 30
m nutes. Concrete surfaces that are subjected to heavy rainfall within 3
hours after the curing conpound has been applied shall be resprayed by the
nmet hod and at the coverage specified above. Areas where the curing
conpound i s damaged by subsequent construction operations within the curing
peri od shall be resprayed. Necessary precautions shall be taken to insure
that the concrete is properly cured at sawed joints, and that no curing
conpound enters the joints. The top of the joint opening and the joint
groove at exposed edges shall be tightly seal ed before the concrete in the
region of the joint is resprayed with curing conpound. The nethod used for
sealing the joint groove shall prevent |oss of moisture fromthe joint
during the entire specified curing period. Approved standby facilities for
curing concrete pavenent shall be provided at a |ocation accessible to the
jobsite for use in the event of nechanical failure of the spraying

equi pnment or other conditions that m ght prevent correct application of the
menbr ane-curing conpound at the proper tinme. Concrete surfaces to which
menbr ane- curi ng conpounds have been applied shall be adequately protected
during the entire curing period from pedestrian and vehicular traffic,
except as required for joint-sawi ng operations and surface tests, and from
any other possible damage to the continuity of the nenbrane.

3.7.2 Backfilling
After curing, debris shall be renbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndi cat ed.

3.7.3 Protection
Conpl eted concrete shall be protected from damage until accepted. The

Contractor shall repair damaged concrete and clean concrete discol ored
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during construction. Concrete that is danmaged shall be renoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renpved danaged
portions shall be di sposed of as directed.

3.7. 4 Protective Coating

Protective coating of linseed oil nixture shall be applied to the
exposed-to-vi ew concrete surface.

3.7.4.1 Application

Curing and backfilling operation shall be conpleted prior to applying two
coats of protective coating. Concrete shall be surface dry and cl ean

bef ore each application. Coverage shall be by spray application at not
nore than 11 square neters per liter (50 square yards per gallon) for
first application and not nore than 15.5 square neters per liter (70 square
yards per gallon) for second application, except that the nunber of
applications and coverage for each application for comercially prepared

m xture shall be in accordance with the nmanufacturer's instructions.

Coated surfaces shall be protected fromvehicular and pedestrian traffic
until dry.

3.7.4.2 Precauti ons

Protective coating shall not be heated by direct application of flanme or
el ectrical heaters and shall be protected from exposure to open flane,
sparks, and fire adjacent to open containers or applicators. Material
shall not be applied at anbient or naterial tenperatures |ower than 10
degrees C. (50 degrees F).

3.8 FI ELD QUALI TY CONTROL
3.8.1 CGeneral Requirenents

The Contractor shall performthe inspection and tests described and neet
the specified requirenments for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor
shal |l take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are met.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specinmens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |ess than once for every 190 cubic neters (250 cubic yards) of

concrete. The sanples for strength tests shall be taken in accordance with
ASTM C 172. Cylinders for acceptance shall be nolded in confornance with
ASTM C 31/ C 31M by an approved testing | aboratory. Each strength test
result shall be the average of 2 test cylinders fromthe same concrete
sanpl e tested at 28 days, unless otherw se specified or approved. Concrete
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specified on the basis of conpressive strength will be considered
satisfactory if the averages of all sets of three consecutive strength test
results equal or exceed the specified strength, and no individual strength
test result falls bel ow the specified strength by nore than 4 MPa. (500

psi).
3.8.2.2 Ai r Cont ent

Air content shall be determ ned in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars made with relatively
dense natural aggregates. Two tests for air content shall be nmade on
randonmly sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete
workability is reported by the placing foreman or the Governnent inspector
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be perfornmed on each
truckl oad of material until such time as the air content is within the
t ol erance specified.

3.8.2.3 Sl unp Test

Two slunp tests shall be nmade on randomy sel ected batches of each class of
concrete for every 190 cubic nmeters, (250 cubic yards), or fraction

t hereof, of concrete placed during each shift. Additional tests shall be
perfornmed when excessive variation in the workability of the concrete is
noted or when excessive crunbling or slunping is noted al ong the edges of
slip-formed concrete

3.8.3 Thi ckness Eval uati on
The antici pated thickness of the concrete shall be determ ned prior to
pl acenent by passing a tenplate through the forned section or by neasuring
the depth of opening of the extrusion tenplate of the curb form ng nachine.

If aslip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be
det erm ned by neasuring each edge of the conpleted slab

3.8.4 Surface Eval uation

The finished surface of each category of the conpleted work shall be
uniformin color and free of bleni shes and formor tool marks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS

3.9.1 Thi ckness Defici ency
When neasurenents indicate that the conpl eted concrete section is deficient
in thickness by nore than 6 nm (1/4 inch) the deficient section will be
renoved, between regularly schedul ed joints, and repl aced.

3.9.2 H gh Areas

In areas not neeting surface snoothness and plan grade requirenments, high
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areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 nm (1/4
inch). Pavenent areas requiring grade or surface snmoothness corrections in
excess of the limts specified above shall be renpbved and repl aced.

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 07110A

Bl TUM NOUS DAMPPROCFI NG

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and Water proofing

ASTM D 1187 (1997) Asphalt-Base Emul sions for Use as
Protective Coatings for Meta

ASTM D 1227 (1995) Emulsified Asphalt Used as a
Protective Coating for Roofing

ASTM D 4479 (1993) Asphalt Roof Coatings - Asbestos
Free

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-07 Certificates
Materials; G

Certificates attesting that the materials neet the requirenents
speci fi ed.

1.3 QUALI FI CATI ONS
Work shall be performed by skilled | aborers thoroughly experienced in the
type of bitum nous danmpproofing work specified to nmeet the requirenents of
the contract.

1.4 DELI VERY, STORAGE AND HANDLI NG

Danpproofing nmaterials shall be delivered to the project site in the

SECTI ON 07110a Page 1



Ft. Belvoir, Nolan Bldg. UPS 10080001

original sealed containers bearing the nanme of manufacturer, contents and
brand name, and stored in a weathertight enclosure to prevent noisture
damage and absorption. Danpproofing materials shall be protected from
freezing. Asphalt shall be stored off the ground on pallets, and covered
on top and all sides with breathabl e-type canvas tarpaulins. Plastic
sheets cause condensation buil dup; and therefore, shall not be used to
cover danpproofing materials. Care shall be taken during storage to avoid
separation or settlenent of the enul sion conponents. Danmaged or
deteriorated nmaterials shall be renoved fromthe project site.

PART 2 PRODUCTS
2.1 EMULSI ON- BASED ASPHALT DAMPPROOFI NG
2.1.1 Fi brat ed Enul si on-Based Asphal t

Fi brat ed enul si on-based asphalt danpproofing shall be col d-applied type
conforming to ASTM D 1227 Type |V, asbestos-free, manufactured of refined
asphalt, emulsifiers and selected clay, fibrated with mneral fibers. For
spray or brush application, enulsion shall contain a mnimum of 59 percent
solids by weight, 56 percent solids by volune. For trowel application
emul si on shall contain a m nimum of 58 percent solids by weight, 55 percent
solids by vol une.

2.1.2 Non- Fi brat ed Enul si on-Based Asphal t

Non-fi brated emnul si on-based asphalt danpproofing shall be col d-applied type
conformng to ASTM D 1187 Type |l or ASTM D 1227 Type |11, nanufactured of
refined asphalt, enulsifiers and selected clay. Asphalt shall contain a

m ni mum 58 percent solids by weight, 55 percent solids by vol une.

2.2  SOLVENT- BASED ASPHALT DAMPPROOFI NG

2.2.1 Asphal tic Priner
Primer for cold-applied solvent-based asphalt danpproofing shall conformto
ASTM D 41, asbestos-free, non-fibrated, manufactured with highly ductile
soft asphalts and sel ected hydrocarbons.

2.2.2 Fi brated Asphalt
Fi brat ed sol vent -based asphalt danpproofing shall be col d-applied type
conforming to ASTM D 4479 Type |, asbestos-free, manufactured with sel ected
asphalts, stabilizers, mneral spirits and fibrated with mneral fibers.
Sol vent - based asphalt shall contain 72 percent solids by weight, 65 percent
solids by vol une.

PART 3 EXECUTI ON

3.1  SURFACE PREPARATI ON
Surfaces schedul ed for bitum nous danpproofing shall be prepared in

accordance with danmpproofing manufacturer's recomendati ons. Surface
preparation shall be approved prior to danpproofing application
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3.1.1 Protection of Surroundi ng Areas

Before starting the danmpproofing work, the surroundi ng areas and surfaces
shal |l be protected fromspillage and migration of asphalt onto ot her work.
Drai ns and conductors shall be protected fromclogging with asphalt.

3.1.2 Masonry Surfaces

Surfaces shall be free of oil, grease, dirt, laitance, |oose material
frost, debris and other contam nants. Mortar joints shall be flush and
free of extraneous nortar and chi pped or broken nasonry.

3.1.3 Concrete Surfaces

Surfaces shall be properly cured, free of formrel ease agents, oil, grease,
dirt, laitance, |oose material, frost, debris and other contam nants. Form
ties shall be cut flush with surface. Sharp protrusions and form natch
lines shall be renmoved. Holes, voids, spalled areas and cracks which can
damage t he danpproofing materials and inpair perfornance shall be repaired.
Rough surfaces shall be parged with a well-adhering coat of cenent nortar.

3.1. 4 Met al Surf aces

Metal surfaces shall be dry and be free of rust, scale, |oose paint, oil
grease, dirt, frost and debris.

3.2  APPLI CATI ON OF BI TUM NOUS DAMPPROOFI NG
3.2.1 Enmul si on- Based Asphal t

Emul si on- based asphalt danpproofing work shall not be performed in
tenperatures bel ow 4 degrees C. (40 degrees F). Emulsions shall have a
snoot h and uni form consi stency at tine of application. Danpproofing
materials shall be applied in accordance with manufacturer's published
instructions to produce a snooth uniformdry filmof not |ess than 0.3 mm
(12 mls) (12 mls) thick without voids or defects. Dull or porous spots
shal |l be recoated. Danpproofing materials shall seal tightly around pipes
and other itens projecting through dampproofing. Rates of application
shall be as foll ows:

a. Prinmer: 0.2 liters per square neter (1/2 gallon per 100 square
feet), (1/2 gallon) per 100 square feet, cold-applied.

b. Fibrated Danpproofing: 0.8 liters per square neter (2 gallons per
100 square feet), (2 gallons) per 100 square feet, cold-applied with spray,
brush or trowel.

c. Non-fibrated Dampproofing: 0.8 liters per square neter (2 gallons
per 100 square feet), (2 gallons) per 100 square feet, cold-applied with
spray, brush or trowel.

3.2.2 Sol vent - Based Asphal t
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Sol vent - based asphalt danpproofing work shall not be perforned in
tenperatures bel ow 4 degrees C. (40 degrees F). Danpproofing materials
shal |l be applied in accordance with manufacturer's published instructions
to produce a snooth uniformdry filmnot less than 0.3 mMm (12 mls) (12
mls) thick without voids or defects. Dull or porous spots shall be
recoated. Danpproofing materials shall seal tightly around pipes and other
itens projecting through danpproofing. Rates of application shall be as
fol | ows:

a. Priner: 0.4 liters per square neter (1/2 gallon per 200 square
feet), (1/2 gallon) per 200 square feet, cold-applied.

b. Danpproofing Coat: 0.8 liters per square neter (2 gallons per 100
square feet), (2 gallons) per 100 square feet, cold-applied with spray,
brush or trowel.

3.3 CLEAN- UP

Surfaces of other work which are stained with danpproofing naterials shal
be cleaned with a cl eaner recommended by danpproofing manufacturer

3.4 PROTECTI ON

The conpl et ed danpproofing work shall be protected from damage during and
after construction.

-- End of Section --
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SECTI ON 08110

STEEL DOORS AND FRAMES

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A250. 3 (1999) Test Procedure and Acceptance
Criteria for Factory Applied Finish
Pai nted Steel Surfaces for Steel Doors and
Fr ames

ANSI A250.4 (1994) Test Procedure and Acceptance
Criteria for Physical Endurance for Stee
Doors and Hardwar e Rei nforcings

ANSI A250. 6 (1997) Hardware on Standard Steel Doors
(Rei nforcenent - Application)

ANSI A250. 8 (1998) SDI-100 Recommended Specifications
for Standard Steel Doors and Franes

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 591 (1998) Steel Sheet, Electrolytic
Zinc- Coated, for Light Coating Mass
Appli cations

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

DOOR AND HARDWARE | NSTI TUTE (DHI)
ANSI / DH A115 (1991) Steel Door Preparation Standards

(Consi sting of A115.1 through Al115.6 and
A115. 12 through A115. 18)
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HOLLOW METAL MANUFACTURERS ASSOCI ATI ON ( HWWVA)
HVWA HW (1992) Hol |l ow Metal Manual
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 252 (1999) Standard Met hods of Fire Tests of
Door Assenblies

STEEL DOOR | NSTI TUTE (SDOI )

SDI 105 (1998) Recommended Erection Instructions
for Steel Franes

UNDERWRI TERS LABORATORI ES (UL)
UL 10B (1997) Fire Tests of Door Assenblies
1.2 SUBM TTALS
Submit the following in accordance with Section 01330, "Subnitta
Procedures. "
SD- 02 Shop Drawi ngs
Doors; G
Frames; G
Accessori es

Show el evations, construction details, netal gages, hardware
provi sions, nethod of glazing, and installation details.

Schedul e of doors; G
Schedul e of frames; G
Submit door and frame | ocations.
SD- 03 Product Data
Doors; G
Frames; G
Accessori es
Submit manufacturer's descriptive literature for doors, franes,

and accessories. Include data and details on door construction
panel (internal) reinforcenent, insulation, and door edge
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construction. Wen "custom holl ow netal doors" are provided in
lieu of "standard steel doors," provide additional details and
data sufficient for conparison to ANSI A250.8 requirenents.

3 DELI VERY, STORAGE, AND HANDLI NG

Del i ver doors, franes, and accessories undamaged and with protective

wr appi ngs or packagi ng. Provide tenporary steel spreaders securely fastened
to the bottom of each welded frane. Store doors and franes on platforns
under cover in clean, dry, ventilated, and accessible |locations, with 6 mm
(1/4 inch) airspace between doors. Renpbve danp or wet packagi ng

i mediately and wi pe affected surfaces dry. Replace damaged materials with
new.

PART 2 PRODUCTS

2.

1 STANDARD STEEL DOCRS

ANSI A250. 8, except as specified otherwise. Prepare doors to receive
hardware. Doors shall be 44.5 nm (1 3/4 inches) thick, unless otherw se
i ndi cat ed.

1.1 Classification - Level, Performance, Mbde

.1.1.1 Standard Duty Doors

ANSI A250.8, Level 1, physical perfornmance Level
c, Model 1, of size(s) and design(s) indicated and core construction as
required by the manufacturer. Provide where shown.

.2 Astragal s

For interior pairs of fire rated doors, provide stainless steel astragals
conplying with NFPA 80 for fire rated assenblies.

.3 STANDARD STEEL FRAMES

ANSI A250. 8, except as otherwi se specified. Formfranmes to sizes and
shapes indicated, with wel ded corners. Provide steel franes for doors,
unl ess ot herw se i ndi cat ed.

.3.1 Anchor s

Provi de anchors to secure the frame to adjoining construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not
lighter than 1.2 mmthick (18 gage).

.3.1.1 Wal | Anchors

Provide at | east three anchors for each janb. For frames which are nore
than 2285 mm (7.5 feet) in height, provide one additional anchor for each
janb for each additional 760 mm (2.5 feet) or fraction thereof.

a. Masonry: Provide anchors of corrugated or perforated steel straps
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or 5 mMm (3/16 inch) diameter steel wire, adjustable or T-shaped;
2.3.1.2 FI oor Anchors

Provide floor anchors drilled for 10 mm (3/8 inch) anchor bolts at bottom
of each janb nenber.

2.4 FI RE DOORS AND FRAMES

NFPA 80 and and this specification. The requirenments of NFPA 80 and shal
t ake precedence over details indicated or specified.

2.4.1 Label s

Fire doors and franes shall bear the |abel of Underwiters Laboratories,
Inc. (UL), Factory Mutual Engineering and Research (FM, or \Warnock Hersey
International (WH) attesting to the rating required. Testing shall be in
accordance with NFPA 252 or UL 10B. Labels shall be nmetal with raised
letters, and shall bear the name or file nunmber of the door and frane

manuf acturer. Labels shall be pernanently affixed at the factory to frames
and to the hinge edge of the door. Door |abels shall not be painted.

2.4.2 Astragal on Fire Doors
On pairs of labeled fire doors, conformto NFPA 80 and UL requirenents.
2.5 HARDWARE PREPARATI ON

Provi de m ni mum hardware rei nforci ng gages as specified in ANSI A250. 6.
Drill and tap doors and franes to receive finish hardware. Prepare doors
and franes for hardware in accordance with the applicable requirenents of
ANSI A250.8 and ANSI A250.6. For additional requirenents refer to ANSI/DHI
Al115. Drill and tap for surface-applied hardware at the project site.
Build additional reinforcing for surface-applied hardware into the door at
the factory. Locate hardware in accordance with the requirements of ANSI
A250. 8, as applicable. Punch door franmes to receive a m ninumof two
rubber or vinyl door silencers on |ock side of single doors and one
silencer for each |eaf at heads of double doors. Set lock strikes out to
provi de cl earance for silencers.

2.6 FI NI SHES

2.6.1 Factory-Prined Finish
Al surfaces of doors and franes shall be thoroughly cleaned, chemcally
treated and factory prined with a rust inhibiting coating as specified in
ANSI A250. 8.

2.6.2 El ectrol ytic Zi nc-Coated Anchors and Accessories
Provide electrolytically deposited zinc-coated steel in accordance with

ASTM A 591, Commercial Quality, Coating Class A Phosphate treat and
factory prine zinc-coated surfaces as specified in ANSI A250. 8.
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2.7 FABRI CATI ON AND WORKMANSHI P

Fi ni shed doors and frames shall be strong and rigid, neat in appearance,
and free fromdefects, waves, scratches, cuts, dents, ridges, holes, warp
and buckle. Mol ded nenbers shall be clean cut, straight, and true, with
joints coped or mtered, well fornmed, and in true alignnent. Dress exposed
wel ded and sol dered joints smooth. Design door franme sections for use with
the wall construction indicated. Corner joints shall be well forned and in
true alignment. Conceal fastenings where practicable. [Franmes for use in
solid plaster partitions shall be welded construction.] [On w aparound
frames for masonry partitions, provide a throat opening 3 nm (1/8 inch)

| arger than the actual nasonry thickness.] [Design [other] frames in
exposed masonry walls or partitions to allow sufficient space between the

i nside back of trimand nmasonry to receive cal king conmpound. ]

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Fr anes
Set franes in accordance with SDI 105. Plunb, align, and brace securely
until permanent anchors are set. Anchor bottons of frames with expansion
bolts or powder-actuated fasteners. Build in or secure wall anchors to
adj oi ning construction. Backfill frames with nortar. Wen an additive is
provided in the nortar, coat inside of frames with corrosion-inhibiting
bi t um nous nmateri al

3.1.2 Door s

Hang doors in accordance with clearances specified in ANSI A250.8. After
erection and gl azing, clean and adjust hardware.

3.1.3 Fire Doors and Franes

Install fire doors and franes, including hardware, in accordance with NFPA
80.

3.2 PROTECTI ON
Protect doors and frames from danmage. Repair damaged doors and franes
prior to conpletion and acceptance of the project or replace with new, as
directed. Wre brush rusted frames until rust is removed. C ean
t horoughly. Apply an all-over coat of rust-inhibitive paint of the sane
type used for shop coat.

3.3 CLEANI NG

Upon conpl etion, clean exposed surfaces of doors and franes thoroughly.
Renove nmastic snears and ot her unsightly nmarks.

3.4 SCHEDULE

Sone netric measurenents in this section are based on mat hemati ca
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conversion of inch-pound neasurements, and not on netric neasurenent
commonly agreed to by the manufacturers or other parties. The inch-pound
and metric neasurenents are as foll ows:

PRODUCTS | NCH POUND METRI C
Door thi ckness 1 3/4 inches 44,5 mm
St eel channel s 16 gage 1.5 mm
St eel Sheet 16 gage 1.5 mm

-- End of Section --
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SECTI ON 09250A

GYPSUM WALLBQOARD

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A108. 11 (1992) Interior Installation of
Cenentitious Backup Units

ANSI A118.9 (1992) Test Methods and Specifications for
Cenentitious Backer Units

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 580/ A 580M (1998) Stainless Steel Wre

ASTM A 853 (1993; R 1998) Steel Wre, Carbon, for
General Use

ASTM B 164 (1998) Ni ckel - Copper Al loy Rod, Bar, and
Wre

ASTM C 36/ C 36M (1999) Gypsum Wl | board

ASTM C 79/ C 79M (2000) Treated Core and Nontreated Core
Gypsum Sheat hi ng Boar d

ASTM C 475 (1994) Joint Conpound and Joint Tape for
Fi ni shi ng Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum
Boar d

ASTM C 557 (1999) Adhesive for Fastening Gypsum
Wal | board to Wod Fram ng

ASTM C 630/ C 630M (2000) Water-Resistant Gypsum Backi ng Board

ASTM C 645 (2000) Nonstructural Steel Fram ng Menbers

ASTM C 754 (1999a) Installation of Steel Fram ng

Menbers to Receive Screw Attached Gypsum
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Panel Products

ASTM C 840 (1999) Application and Finishing of Gypsum
Boar d

ASTM C 931/ C 931M (1998) Exterior Gypsum Soffit Board

ASTM C 955 (2000a) Load-Bearing (Transverse and

Axial) Steel Studs, Runners (Tracks), and
Bracing or Bridging for Screw Application
of Gypsum Panel Products and Metal Plaster

Bases
ASTM C 960/ C 960M (1997) Predecorated Gypsum Board
ASTM C 1002 (2000) Steel Drill Screws for the

Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM C 1047 (1999) Accessories for Gypsum Wal | board
and Gypsum Veneer Base

ASTM C 1177/ C 1177M (1999) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

ASTM C 1178/ C 1178M (1999) d ass Mat Water-Resistant Gypsum
Backi ng Panel

GYPSUM ASSOCI ATI ON ( GA)

GA 214 (1996) Recommended Level s of Gypsum Board
Fi ni sh

GA 216 (1996) Application and Finishing of Gypsum
Boar d

GA 600 (1997) Fire Resistance Design Manual

UNDERWRI TERS LABCRATORI ES (UL)

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

1.2 SYSTEM DESCRI PTI ON

1.2.1 Fire-Rated Construction
Joints of fire-rated gypsum board encl osures shall be closed and sealed in
accordance with UL test requirenments or GA requirenments, and as required to
neet pressurization requirenents. Penetrations through rated partitions
and ceilings shall be sealed tight in accordance with tested systens. Fire
ratings shall be as indicated.

1.3 SUBM TTALS
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CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Steel Framing; G

Drawi ngs and installation details for ceiling fram ng, furring,
special wall fram ng, and framed openings in walls and ceilings.

SD-07 Certificates

Gypsum Board; G
Steel Fram ng; G
Fire- Rated Gypsum Board; G

Certificates stating that the steel franming and gypsum wal | board
nmeet the specified requirenents.

1.4 QUALI FI CATI ONS

Manuf acturer shall specialize in manufacturing the types of naterial
specified and shall have a m ninmum of 5 years of docunented successful
experience. Installer shall specialize in the type of gypsum board work
required and shall have a nminimum of 3 years of docunented successful
experi ence.

1.5 DELI VERY, STORAGE AND HANDLI NG

Materials shall be delivered in original containers bearing the name of
manuf acturer, contents, and brand nane. Materials shall be stored off the
ground in a weathertight structure for protection. Gypsum boards shall be
stacked flat, off floor and supported to prevent saggi ng and war page.
Adhesi ves and joint materials shall be stored in accordance with
manufacturer's printed instructions. Danmaged or deteriorated nmaterials
shal |l be renoved from jobsite.

1.6 ENVI RONVENTAL CONDI TI ONS

Envi ronnental conditions for application and finishing of gypsum board
shall be in accordance with ASTM C 840. During the application of gypsum
board w t hout adhesive, a roomtenperature of not |ess than 4 degrees C
shal |l be nmaintained. During the application of gypsum board w th adhesive,
a roomtenperature of not |ess than 10 degrees C shall be naintained for
48 hours prior to application and continuously afterwards until conpletely
dry. Building spaces shall be ventilated to renbve water not required for
drying joint treatment materials. Drafts shall be avoided during dry hot
weat her to prevent materials fromdrying too rapidly.

PART 2 MATERI ALS
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2.1 NON- LOADBEARI NG STUD WALLS

2.1.1 St uds
Studs for non-loadbearing walls shall conformto ASTM C 645. Studs shall
be C-shaped, roll fornmed steel with m ni num uncoated design thickness of |
0.45 mm (0.0179 in) nade from G40 hot-di p gal vani zed coated sheet.

2.1.2 Runner Tracks
Fl oor and ceiling runner tracks shall conformto ASTM C 645. Tracks shall
be prefabricated, U shaped with mninum 25 mm flanges, unpunched web,
t hi ckness to match studs, made from (40 hot-di p gal vani zed coat ed sheet.

2.2 GYPSUM BOARD
Gypsum board shall be asbestos-free. Gypsum board shall have square-cut
ends, tapered or bevel ed edges and shall be maxi num possi bl e | ength.
Gypsum board thickness shall be as shown.

2.2.1 St andard Gypsum Board

Regul ar gypsum board shall conformto ASTM C 36/ C 36M and shall be 1200 nm
wi de.

2.2.2 Fi re- Rated Gypsum Board

Fire-rated gypsum board shall conformto ASTM C 36/ C 36M and shall be Type
X or Type C as required, 1200 nm wi de.

2.5 TRIM MOLDI NGS, AND ACCESSORI ES

2.3 Tapi ng and Enbeddi ng Compound
Tapi ng and enbeddi ng conpound shall conformto ASTM C 475. Conpound shal |
be specifically fornul ated and nanufactured for use in enbeddi ng tape at
gypsum wal | board joints and fastener heads, and shall be conpatible with
tape and substrate.

2.4 Fi ni shing or Toppi ng Conmpound
Fi ni shing or topping conpound shall conformto ASTM C 475. Conpound shal |
be specifically fornul ated and nanufactured for use as a finishing conpound
for gypsum board.

2.5.3 Al | - Pur pose Conpound
Al | - purpose conpound shall be specifically formul ated and nmanufactured to
use as a taping and finishing conmpound, and shall be conpatible with tape

and substrate.

2.5 Joi nt Tape
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Joint tape shall conformto ASTM C 475 and shall be as reconmended by
gypsum board manuf act urer

2.5.5 Trim Control Joints, Beads, Stops and Nosings

Itens used to protect edges, corners, and to provide architectural features
shall be in accordance with ASTM C 1047.

2.6 FASTENI NGS AND ADHESI VES
2.6.1 Scr ews

Screws shall conformto ASTM C 1002. Screws shall be self-drilling and
sel f-tapping steel, [Type G for gypsum board to gypsum board] [Type S for
wood or |ight-gauge steel fram ng] [Type Wfor wood fram ng].

PART 3 EXECUTI ON
3.1 | NTERI OR WALL FRAM NG

Steel framng and furring nenbers shall be installed in accordance with
ASTM C 754. Menbers shall be in alignnment with spacings not to exceed the
maxi mum spaci ngs i ndi cated on drawi ngs. Runners shall be aligned
accurately at the floor and ceiling and securely anchored.

3.1.1 Wal | Openi ngs

The fram ng systemshall provide for the installation and anchorage of the
requi red subfranes or finish franmes for wall openings at doors,

pass-t hrough openi ngs, and access panels. Partitions abutting continuous
suspended ceilings shall be strengthened for rigidity at rough openi ngs of
nore than 750 mMmm wide. Studs at openings shall be 0.84 nm (0.0329 in)

m ni mum bare netal thickness and spot grouted at jamb anchor inserts.
Doubl e studs shall be fastened together with screws and secured to floor
and overhead runners. Two studs shall be used for fram ng solid-core
doors, doors over 900 mm w de and extra-heavy doors such as X-ray room
doors.

3.1.2 Bl ocki ng

Bl ocki ng shall be provided as necessary for nounted equi pnent. Bl ocking
shall be netal or wood and shall be cut to fit between fram ng nenbers.

Bl ocki ng shall be rigidly anchored to the fram ng nenbers. Under no
circunstances will accessories or other wall mounted equi prent be anchored
directly to gypsum wal | board.

3.2 APPLI CATI ON OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840, GA 214 and
GA 216 and as specified. Paragraph 17.3.1 GENERAL of ASTM C 840 which
permts usage of water resistant gypsum board as a base for adhesive
application of ceramic or plastic tile on ceilings, does not apply. Edges
and ends of gypsum boards shall be cut to obtain neat fitting joints. End
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joints of adjoining boards shall be staggered, and shall be staggered on

opposite sides of wall. Boards shall be applied with nbderate contact
wi thout forcing in place. Holes for pipes, fixtures or other snall
openi ngs shall be cut with a tool which will provide a neat fit. Screws

shal |l be driven so that the heads are slightly bel ow the plane of paper
face. Fracturing the paper face or damagi ng the core shall be avoi ded.
Trimshall be installed at external and internal angles forned by the

i ntersecting gypsum board surfaces with other surfaces. Corner beads shall
be installed to vertical and horizontal corners in accordance with

manuf acturer's published instructions. Boards of nmaxi mnum practical |ength
shal | be used so that an absol ute m ni mum nunber of end joints occur.
Gypsum board partitions in roons with ceiling heights Iess than 3 m shall
have full height boards installed vertically with no end joints in the
gypsum installation.

3.2.1 Two- Pl y Gypsum Board

Second | ayer of gypsum board shall be applied perpendicular to first |ayer
with joints staggered and secured with nechanical fasteners. The use of
adhesi ve shall be in accordance with ASTM C 840.

3.3 TRIM MOLDI NGS, AND ACCESSORI ES | NSTALLATI ON
Trim nol dings and accessories shall be installed in accordance with GA 216.
3.4  GYPSUM BOARD FI NI SH

Gypsum board shall be finished in accordance with ASTM C 840, GA 214 and GA
216. Plenum areas above ceilings shall be finished to Level 1 in
accordance with GA 214. Water resistant gypsum backi ng board, ASTM C 630/C
630M to receive ceramic tile shall be finished to Level 2 in accordance
with GA 214. Walls and ceilings to receive a heavy-grade wall covering or
heave textured finish before painting shall be finished to Level 3 in
accordance with GA 214. Walls and ceilings without critical lighting to
receive flat paints, light textures, or wall coverings shall be finished to
Level 4 in accordance with GA 214. Unless otherw se specified, all gypsum
board walls, partitions and ceilings shall be finished to Level 5 in
accordance with GA 214.

3.5 FI RE- RESI STANT ASSEMBLI ES
Gypsum wal | board construction for fire-rated assenblies shall be in
accordance with UL Fire Resist Dir, or GA 600 for the design nunber
i ndi cated on draw ngs.

3.6 PATCH NG
Surface defects and damage shall be corrected as required to | eave gypsum
board snooth, uniformin appearance, and ready to receive finish as

speci fi ed.

-- End of Section --
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SECTI ON 10270A

RAI SED FLOOR SYSTEM

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI A208. 1 (1999) Particl eboard Mat fornated Wods
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (1998e1) Surface Burning Characteristics
of Building Materials

ASTM E 648 (1998) Critical Radiant Flux of
Fl oor- Covering Systens Using a Radi ant
Heat Ener gy Source
CEl LI NGS & | NTERI OR SYSTEMS CONTRACTORS ASSOCI ATI ON ( Cl SCA)

Cl SCA Access Fl oors (1987) Recommended Test Procedures for
Access Fl oors

U S. DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS SS-T-312 (Rev B; Int Am1; Notice 2; Canc. Notice
1) Tile, Floor: Asphalt, Rubber, Vinyl,
and Vi nyl Conposition

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (I CBO
| CBO Bl dg Code (1997) Uniform Building Code (3 Vol.)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lam nates
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NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 75 (1999) Protection of Electronic
Conput er/ Dat a Processi ng Equi pnent
NFPA 99 (1999) Health Care Facilities
UNDERWRI TERS LABORATORI ES (UL)
UL 779 (1995; Rev thru Jan 1997) Electrically
Conductive Floorings
.2 SYSTEM DESCRI PTI ON

Rai sed flooring shall be installed at the | ocation and elevation and in the
arrangenent shown on the drawings. The floor systemshall be of the
stringer type, conplete with all supplenmental itens, and shall be the
standard product of a nanufacturer specializing in the manufacture of

rai sed fl oor systens.

2.1 Fl oor Panel s

Fl oor panel testing shall be conducted in accordance with Cl SCA Access

Fl oors. When tested as specified, all deflection and deformation
neasurenents shall be nmade at the point of |oad application on the top
surface of the panel. Floor panels shall be capable of supporting 11,120 N
(2,500 pounds) concentrated | oad w thout deflecting nore than 2.03 mm
(0.080 inch) and without pernanent deformation in excess of 0.25 nm (0.010
inch) in any of the specified tests. Floor panels shall be capabl e of
supporting 29.8 KPa per square neter (625 pounds per square foot) wuniform
live load without deflection nore than 1.02 nm (0.040 inch). Floor panels
shal | be capabl e of supporting 8,896 N (2,000 pounds) rolling | oad w thout
deflecting more than 1.02 nmm (0. 040 inch) and wi t hout pernmanent defornation

in excess of 0.51 nm (0.020 inch). 1In accordance with Cl SCA Access Fl oors,
t he permanent deformation limt under rolling | oad shall be satisfied in
all of the specified tests. |In the specified tests, the pernmanent

deformati on shall be neasured after 10 passes with Weel 1 and after 10, 000
passes with Weel 2.

. 2.2 Stringers

Stringers shall be capable of supporting a 3,000 N (450 pound)
concentrated | oad at midspan w thout permanent deformation in excess of
0.25 mm (0.010 inch).

.2.3 Pedest al s

Pedestal s shall be capabl e of supporting a 22.68 kN (6,000 pound) axi al
| oad wi t hout pernmanent deformation.

.2.4 Pedest al Adhesi ve

Adhesi ve shall be capable of securing a pedestal in place with sufficient
bondi ng strength to resist an overturning force of 113 Nm
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1.2.5 Bond Strength of Factory Installed Floor Covering

Bond strength of floor covering shall be sufficient to pernmt handling of
the panels by use of the panel lifting device, and to w thstand novi ng
caster loads up to 4.45 kN, (1000 pounds), w thout separation of the
covering fromthe panel

1.2.6 Leakage

When the space bel ow the finished floor is to be an air plenum air |eakage
t hrough the joints between panels and around the perineter of the floor
system shall not exceed 0.15 L/s of air per linear nmeter (0.1 cubic foot)
of air per mnute per linear foot of joint subjected to 2.5 mm (0.1 inch),
wat er gauge, positive pressure in the plenum

1.2.7 Groundi ng

The raised fl oor systemshall be grounded for safety hazard and static
suppr essi on.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Rai sed Fl oor System G
Dr awi ngs showi ng | ayout of the work, sizes and details of

conponents, details at floor perineter, bracing to resist seisnic
or other lateral |oads, typical cutout details including size and
shape limtation, nethod of grounding, description of shop
coating, and installation height above structural floor

SD- 03 Product Data
Rai sed Fl oor System G

Manuf acturer's descriptive data, catalog cuts, and installation

instructions. The data shall include information about any
desi gn and production techni ques, procedures and policies used to
conserve energy, reduce material, inprove waste managenent or

i ncorporate green building/recycled products into the manufacturer
of their conponents or products. deaning and nai ntenance
instructions shall be included. Design calculations which
denonstrate that the proposed fl oor system neets requirenents for
seisnm c | oading, prepared in accordance wi th subparagraph
Under f |l oor Braci ng under paragraph PANEL SUPPORT SYSTEM and | CBO
Bl dg Code. Certified copies of test reports nmay be subnmitted in
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lieu of calculations.
SD- 04 Sanpl es
Rai sed Fl oor System G

One sanpl e of each panel type and suspensi on system proposed for
use.

SD- 06 Test Reports

Tests; FIO
Testing of Electrical Resistance; FIO

Certified copies of test reports froman approved testing
| aboratory, attesting that the proposed floor system conponents
nmeet the perfornmance requirenents specified
SD-07 Certificates
Rai sed Fl oor System FIO

Certificate of conpliance attesting that the raised floor system
nmeets specification requirenents.

1.4 DELI VERY, STORAGE, AND HANDLI NG
Materials shall be stored in original protective packaging in a safe, dry,
and clean |l ocation and shall be handled in a manner to prevent danmmge.
Panel s shall be stored at tenperatures between 4 and 32 degrees C, (40 and
90 degrees F), and between 20 percent and 70 percent humidity.

1.5 EXTRA MATERI ALS
Spare floor panels, spare conplete pedestal assenblies, and spare stringers
shal |l be furnished at the rate of one space for each 100 or fraction
t hereof required.

1.6  OPERATI ON AND MAI NTENANCE MANUALS
Provi de mai ntenance instructions for proper care of the floor panel
surface. Wen conductive flooring is specified, require submttal of

mai nt enance instructions to identify special cleaning and nmai nt enance
requirenents to maintain "conductivity" properties of the panel finish.

PART 2 PRODUCTS
2.1 FLOOR PANELS
2.1.1 Panel Construction
Except for edge panels, panel size shall be 600 by 600 mm (24 by 24

i nches). Finished panels shall be within a 0.25 nm (0.010 inch) tol erance
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of the nom nal size, and shall be square within a tol erance of 0.38 mm
(0.015 inch) neasured corner-to-corner. The top surface of panels shall be
flat within a 0.51 nm (0.020 inch) tol erance neasured corner-to-corner
Panel s shall be pernmanently marked to indicate |oad rating and nodel nunber.

2.1.1.1 Metal -Cl ad Cenentitious Fill Panel (Conposite Panels)

Conposite panels shall be of die-formed steel construction totally

encl osing the panel, including the top surface. The void spaces between
the top sheet and the fornmed steel bottom sheet shall be conpletely filled
with an inconbustible cenentitious or concrete material

2.1.2 FI oor Covering

Fl oor panels shall be surfaced with naterials firmy bonded in place with
wat er pr oof adhesive. The electrical resistance shall renmmin stable over
the Iife expectancy of the floor covering. Any antistatic agent used in

t he manufacturing process shall be an integral part of the material, and
shal |l not be surface applied. Bolt heads or simlar attachnments shall not
ri se above the traffic surface.

2.1.2.1 H gh Pressure Lani nate

Hi gh pressure |lam nate surfacing shall conformto NEMA LD 3, Grade HW62.
Total systemelectrical resistivity fromthe wearing surface of the floor
to the ground connection shall be between 150,000 ohms and 20, 000, 000, 000
ohns.

2.1.3 Edge Strip

Panel s shall be edged with extruded vinyl edge strips secured in place with
nmechani cal interl ock or adhesive bond, or shall be of a replaceable type.
Top of strip shall be approximately 3 mm (1/8 inch) wi de, and shall be
flush with the floor surfacing.

2.1. 4 Accessori es

Perforated panels, shall be provided where indicated, and shall be the
manuf acturer's standard type. Perforated panels shall be designed to
support the sane static |oads as floor panels w thout structural failure,
and shall be capable of delivering the air volunes indicated. Perforated
panel s shall be 25 percent open area and shall be equi pped with adjustable
danpers.

2.1.5 Resi | i ent Base
Base shall be manufacturers standard rubbercoved style . Base shall be 100
mm (4 inches) high and a minimum3 mm (1/8 inch) thick. Job Formed corners
shal | be furnished.

2.1.6 Lifting Device
Each i ndividual roomshall be provided with one floor panel lifting device

standard with the floor manufacturer. A mnimmof two devices shall be
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furni shed.
2.2 PANEL SUPPORT SYSTEM
2.2.1 Pedest al s

Pedestal s shall be of steel or aluminumor a conbination thereof. Ferrous
materials shall have a factory-applied corrosion-resistant finish.

Pedest al base plates shall provide a m ni numof 10,300 square mllinmeter
(16 square inches) of bearing surface and shall be a mininumof 3 mMm (1/8
inch) thick. Pedestal shafts shall be threaded to permt height adjustnent
within a range of approximately 50 mm (2 inches), to permt overall floor
adjustrment within plus or minus 2.5 mm (0.10 inch) of the required

el evation, and to permt leveling of the finished floor surface within 1.56
mm (0.062 inch) in 3000 mm (10 feet) in all directions. Locking devices
shal |l be provided to positively lock the final pedestal vertica
adjustrments in place. Pedestal caps shall interlock with stringers to
preclude tilting or rocking of the panels.

2.2.2 Stringers

Stringers shall be of rolled steel or extruded al um num and shal
interlock with the pedestal heads to prevent |ateral novenent.

2.2.3 Under f | oor Braci ng

Special bracing to resist the effects of seismc or other forces shall be
in accordance with the local seismc requirenents in the |IBC 2000.

2.3 TESTS

Rai sed fl ooring shall be factory tested by an i ndependent |aboratory at the
sanme position and maxi num desi gn el evation and in the sanme arrangenent as
shown on the drawings for installation so as to duplicate service
conditions as much as possible.

2.3.1 Load Tests

Fl oor panel, stringer, and pedestal testing shall be conducted in
accordance with Cl SCA Access Fl oors.

2.4 Test for Bond Strength of Factory Installed Floor Covering

The test panel shall be supported on pedestals and stringers as specified
for the installed floor. The supports shall be braced as necessary to
prevent sideways nmovenent during the test. A test |oad of 4.45 kN (1000
pounds) shall be inposed on the test assenbly through a hard plastic caster
75 mm (3 inches) in diameter and 25 mm (1 inch) wide. The caster shall be
roll ed completely across the center of the panel. The panel shal

wi t hstand 20 passes of the caster with no del amination or separation of the
coveri ng.

2.5 COOR
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Col or shall be selected from manufacturers standard col ors.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON

The floor systemshall be installed in accordance with the nmanufacturer's
instructions and with the approved detail drawi ngs. Qpen ends of the
floor, where the floor system does not abut wall or other construction
shal | have positive anchorage and rigid support. Areas to receive raised
flooring shall be maintained between 16 and 32 degrees C, (60 and 90
degrees F), and between 20 percent and 70 percent humidity for 24 hours
prior to and during installation.

3.1.1 Preparation for Installation

The area in which the floor systemis to be installed shall be cleared of
all debris. Structural floor surfaces shall be thoroughly cleaned and al
dust shall be renmoved. Floor coatings required for dust or vapor control
shall be installed prior to installation of pedestals only if the pedesta
adhesive will not danage the coating. |f the coating and adhesive are not
conpati ble, the coating shall be applied after the pedestals have been
installed and the adhesive has cured.

3.1. 2 Pedest al s

Pedestal s shall be accurately spaced, and shall be set plunb and in true
alignment. Base plates shall be in full and firmcontact with the
structural floor, and shall be secured to the structural floor with
adhesi ve and with steel expansion anchors.

3.1.3 Stringers

Stringers shall be interlocked with the pedestal caps to preclude |atera
noverent, and shall be spaced uniformly in parallel lines at the indicated
el evati on.

3.1. 4 Auxi liary Fram ng

Auxiliary fram ng or pedestals shall be provided around col ums and ot her
per manent construction, at sides of ranps, at open ends of the floor, and
beneat h panels that are substantially cut to acconmpdate utility systens.
Special framing for additional |ateral support shall be as shown on the
approved detail draw ngs.

3.1.5 Panel s

The panels shall be interlocked with supports in a manner that wll
preclude | ateral nmovenent. Perineter panels, cutout panels, and panels
adj oi ning colums, stairs, and ranps nust be fastened to the supporting
conponents to forma rigid boundary for the interior panels. Floors shal
be level within 2 nmneasured with a 250 nm (1/16 i nch) nmeasured with a 10
foot straightedge in all directions. Cut edges of steel and wood-core
panel s shall be painted as reconmended by the panel manufacturer. Cut
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edges of comnposite panels shall be coated with a silicone rubber seal ant or
wi th an adhesive recommended by the panel nanufacturer. Extruded vinyl
edging shall be secured in place at all cut edges of all panel cut-outs to
prevent abrasion of cables. Were the space below the floor is a plenum
cutouts for conduit and simlar penetrations shall be closed using

sel f - exti ngui shi ng sponge rubber

3.1.6 Resi |l i ent Base

Base shall be provided at vertical wall intersections. Cracks and voids in
wal | s and other vertical surfaces to receive base shall be filled with an
approved filler. The base shall be applied after the floor system has been
conpletely installed. Base shall be applied with adhesive in accordance
with the manufacturer's recomendati ons.

3.1.7 Repair of Zinc Coating

Zinc coating that has been damaged, and cut edges of zinc-coated conponents
and accessories, shall be repaired by the application of a gal vani zi ng
repair paint. Areas to be repaired shall be thoroughly cleaned prior to
application of the paint.

3.2 TESTI NG OF ELECTRI CAL RESI STANCE

Testing of electrical resistance in the conpleted installation shall be
conducted in the presence of the Contracting Officer. Testing shall be in
accordance with NFPA 99 nodi fied by placing one el ectrode on the center of
t he panel surface and connecting the other electrode to the netal flooring
support. Measurenents shall be nade at five or nore locations. Each
neasur enent shall be the average of five readings of 15 seconds duration at
each location. During the tests, relative humdity shall be 45 to 55
percent and tenperature shall be 21 to 24 degrees C (69 to 75 degrees F).
The panels used in the testing will be selected at randomand w |l include
two panels nost distant fromthe ground connection. Electrical resistance
shal | be neasured with instruments that are accurate within 2 percent and

t hat have been calibrated within 60 days prior to the performance of the
resi stance tests. The netal-to-netal resistance from panel to supporting
pedestal shall not exceed 10 ohns. The resistance between the wearing
surface of the floor covering and the ground connection, as neasured on the
conpleted installation, shall be in accordance w th paragraph FLOOR
COVERI NG

3.3 CLEANI NG AND PROTECTI ON

3.3.1 d eani ng
The space bel ow the conpleted floor shall be free of all debris. Before
any traffic or other work on the conpleted raised floor is started, the
conpl eted floor shall be cleaned in accordance with the floor covering
manuf acturer's instructions.

3.3.2 Prot ection

Traffic areas of raised floor systens shall be protected with a covering of
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bui | di ng paper, fiberboard, or other suitable material to prevent damage to
the surface. Cutouts shall be covered with nmaterial of sufficient strength
to support the | oads to be encountered. Plywood or simlar material shal
be placed on the floor to serve as runways for installation of heavy

equi pment. Protection shall be maintained until the raised floor systemis
accept ed.

.4 FI RE SAFETY

An automatic detection systemshall be installed below the raised floor
neeting the requirenents of NFPA 75 paragraph 5-2.1 and shall sound an
audi bl e and visual alarm Air space bel ow the raised floor shall be

subdi vided into areas not exceeding 929 squared neters (10,000 square feet)
by tight, nonconbustible bul kheads. All penetrations for piping and cables
shal |l be sealed to maintain bul khead properti es.

-- End of Section --
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SECTI ON 15895A

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 350 (1986) Sound Rating of Non-Ducted | ndoor
Ai r-Condi tioni ng Equi pnent

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 430 (1989) Central-Station Air-Handling Units

ARl 440 (1998) Room Fan-Coil and Unit Ventilator

ARl 445 (1987; R 1993) Room Air-Induction Units

ARl 880 (1998) Air Terminals

ARl CGuideline D (1996) Application and Installation of

Central Station Air-Handling Units
Al R CONDI TI ONI NG CONTRACTORS OF AMERI CA (ACCA)

ACCA Manual 4 (1990) Installation Techni ques for
Perineter Heating & Cooling; 11th Edition

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 210 (1999) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans
AMERI CAN BEARI NG MANUFACTURERS ASSCOCI ATI ON ( ABMR)

ABVA Std 9 (1990) Load Ratings and Fatigue Life for
Bal | Beari ngs

ABMVA Std 11 (1990; R 1999) Load Ratings and Fati gue
Life for Roller Bearings
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AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI S12. 32

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

(1990; R 1996) Precision Methods for the
Det erm nati on of Sound Power Levels of

Di screte-Frequency and Narrow Band Noi se
Sources in Reverberation Roons

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

106

123/ A 123M

167

181/ A 181M

183

193/ A 193M

234/ A 234M

47/ A 47TM

53/ A 53M

536

733

924/ A 924M

117

62

650

(1999e1) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

(2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

(1999) Stainless and Heat-Resisting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(2001) Carbon Steel Forgings, for
Cener al - Pur pose Pi pi ng

(1998) Carbon Steel Track Bolts and Nuts
(2001a) Alloy-Steel and Stainless Stee
Bolting Materials for H gh-Tenperature
Servi ce

(2000) Piping Fittings of Wought Carbon
Steel and Alloy Steel for Mderate and
H gh Tenperature Service

(1999) Ferritic Malleable Iron Castings

(2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seani ess

(1984; R 1999el) Ductile Iron Castings

(1999) Wl ded and Seaml ess Carbon Stee
and Austenitic Stainless Steel Pipe Nipples

(1999) General Requirenents for Stee
Sheet, Metallic-Coated by the Hot-Dip
Process

(1997) Operating Salt Spray (Fog) Apparatus

(1993) Conposition Bronze or Qunce Meta
Casti ngs

(1995) El ectrodeposited Engi neering
Chr oni um Coati ngs on Ferrous Substrates
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ASTM B 75 (1999) Seanl ess Copper Tube
ASTM B 75M (1999) Seanl ess Copper Tube (Metric)
ASTM B 813 (2000) Liquid and Paste Fluxes for

Sol dering Applications of Copper and
Copper Al l oy Tube

ASTM B 88 (1999) Seanl ess Copper Water Tube
ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)
ASTM C 1071 (1998) Thernal and Acoustical Insulation

(d ass Fiber, Duct Lining Material)

ASTM C 916 (1985; R 1996el) Adhesives for Duct
Thermal |nsul ation

ASTM D 1384 (1997a) Corrosion Test for Engi ne Cool ants
in dassware

ASTM D 1654 (1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 1785 (1999) Pol y(Vinyl Chloride)(PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2000 (1999) Rubber Products in Autonotive
Appli cations

ASTM D 2466 (1999) Pol y(Vinyl Chloride)(PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2564 (1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

ASTM D 2855 (1996) Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 520 (2000) Zinc Dust Pignent

ASTM E 437 (1992; R 1997) Industrial Wre Cloth and

Screens (Square Qpening Series)

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui l ding Materials

ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
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(150 psig and 150 degrees F Maxi nun

(1988; R 1998) Fabricated (Wl ded) Pipe
Li ne Strainers (Above 150 psig and 150
degrees F)

(1984; R 1990) Filter Units, Ar
Condi tioning: Viscous-Inpingenent Type,
Cl eanabl e

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

ASHRAE 15

ASHRAE 52.1

ASHRAE 68

ASHRAE 70

ASHRAE 84

(1994) Safety Code for Mechanica
Refrigeration

(1992) Gravinetric and Dust - Spot
Procedures for Testing Air-C eaning
Devi ces Used in General Ventilation for
Renoving Particul ate Matter

(1986) Laboratory Method of Testing
I n-Duct Sound Power Measurenent Procedures
for Fans

(1991) Method of Testing for Rating the
Performance of Air Qutlets and Inlets

(1991) Method of Testing Air-to-Air Heat
Exchangers

AMERI CAN WATER WORKS ASSCCI ATl ON( AWAA)

AWM C606

(1997) G ooved and Shoul dered Joints

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1. 1

(2000) Structural Welding Code - Stee

ASME | NTERNATI ONAL ( ASME)

ASME Bl. 20.1

ASME B16. 11

ASME B16. 18

ASME B16. 21

ASME B16. 22

(1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

(1996) Forged Fittings, Socket-Wlding and
Thr eaded

(1984; R 1994) Cast Copper All oy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a1998) Wought Copper and
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Copper Alloy Solder Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME B16. 39 (1998) Mal |l eable Iron Threaded Pi pe Uni ons
Cl asses 150, 250, and 300

ASME B16.5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings

ASME B31.1 (1998) Power Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating D a

Type - Elastic El enent
ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code:
Section I X Qualification Standard for
Wel di ng and Brazing Procedures, Wl ders,
Brazers, and Wl ding and Brazing Qperators
EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMR)
EJVMA Stds (1998; 7th Edition) EJMA Standards
| NSTI TUTE OF ENVI RONMENTAL SClI ENCES AND TECHNOLOGY (| EST)
| EST RP-CC-001. 3 (1997) HEPA and ULPA Filters

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-110 (1996) Ball Val ves Threaded,
Socket - el di ng, Sol der Joint, G ooved and
Fl ared Ends

MSS SP- 25 (1998) Standard Marking System for Val ves,

Fittings, Flanges and Unions

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Gray Iron Swing Check Val ves
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Fl anges and Threaded Ends

MSS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MSS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MSS SP- 85 (1994) Cast Iron dobe & Angle Val ves,

Fl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 90A (1999) Installation of Air Conditioning
and Ventil ating Systens

NFPA 96 (1998) Ventilation Control and Fire
Protection of Conmercial Cooking Equi pnent

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOC!I ATI ON ( NAI MA)

NAI MA AH115 (1993) Fibrous d ass Duct Construction
St andar ds

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON

( SMACNA)
SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997) HVAC Duct
Construction Standards - Metal and Flexible
SMACNA | ndustry Practice (1975) Accepted Industry Practice for

I ndustrial Duct Construction

SMACNA Install Fire Danp HVAC (1992) Fire, Snoke and Radi ati on Danper
Installati on Guide for HVAC Systens

SMACNA Leakage Test WMnl (1985) HVAC Air Duct Leakage Test Manual
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
CID A-A-1419 (Rev D, Canc. Notice 1) Filter Elenent,
Air Conditioning (Viscous-Inpingenment and
Dry Types, Repl aceabl e)
UNDERWRI TERS LABCRATORI ES (UL)
UL 181 (1996; Rev Dec 1998) Factory-Made Air

Ducts and Air Connectors
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UL 1995 (1995; Rev thru Aug 1999) Heating and
Cool i ng Equi pnent

UL 214 (1997) Tests for Flane-Propagation of
Fabrics and Fil s

UL 555 (1999) Fire Danpers

UL 586 (1996; Rev thru Aug 1999) High-Efficiency,
Particulate, Air Filter Units

UL 705 (1994; Rev thru Feb 1999) Power Ventilators

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Burni ng Characteristics of Building
Materi al s

UL 900 (1994; Rev thru Nov 1999) Test Perfornance

of Air Filter Units

UL 94 (1996; Rev thru Jul 1998) Tests for
Flanmability of Plastic Materials for
Parts in Devices and Appliances

UL Bld Mat Dir (1999) Building Materials Directory

UL Elec Const Dir (1999) Electrical Construction Equi pnent
Directory

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

1.2 COCORDI NATI ON OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elimnate interference
with other construction

1.3 DELI VERY AND STORAGE
Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variations, dirt and dust, or
ot her contam nants.

1.4 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office

that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
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Drawi ngs; AE
Installation; AE

Drawi ngs shal |l consist of equipnent |ayout including assenbly
and installation details. Drawi ngs shall include any infornation
required to denonstrate that the system has been coordi nated and
will properly function as a unit and shall show equi pnent
relationship to other parts of the work, including clearances
required for operation and mai nt enance.

SD- 03 Product Data
Conmponents and Equi pment; AE

Manufacturer's catal og data shall be included with the detai
drawi ngs for the following itens. The data shall be highlighted
to show nodel, size, options, etc., that are intended for
consideration. Data shall be adequate to denonstrate conpliance
with contract requirenents for the foll ow ng:

a. Chilled Water Coi
System Di agrans; G

Proposed di agrans, at |east 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipnent,
pi pi ng, and ductwork, and typed condensed operation nmanual s
expl ai ni ng preventative mai nt enance procedures, nethods of
checking the system for normal, safe operation, and procedures for
safely starting and stopping the systemshall be framed under
glass or laminated plastic. After approval, these itens shall be
post ed where directed.

Testing, Adjusting and Bal ancing; FIO
Proposed test schedules for hydrostatic test of piping, ductwork
| eak test, and performance tests, at |least 2 weeks prior to the
start of related testing.
SD- 06 Test Reports
Per for mance Tests; FIO
Test reports for the piping hydrostatic test, ductwork |eak
test, and performance tests in booklet form upon conpletion of
testing. Reports shall docunent phases of tests perforned
including initial test summary, repairs/adjustnents nade, and
final test results.
PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Conponents and equi pnent shall be standard products of a manufacturer
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regul arly engaged in the manufacturing of products that are of a simlar
mat eri al, design and workmanshi p. The standard products shall have been in
sati sfactory commercial or industrial use for 2 years before bid opening.
The 2-year experience shall include applications of conponents and

equi pnment under simlar circunstances and of simlar size. The 2 years
nust be satisfactorily conpleted by a product which has been sold or is

of fered for sale on the commercial market through adverti senents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record will be acceptable if a certified record of
satisfactory field operation, for not |ess than 6000 hours exclusive of the
manufacturer's factory tests, can be shown. The equi pnent itens shall be
supported by a service organi zation

2.2  ASBESTCS PROCH BI TI ON
Asbest os and asbestos-contai ning products shall not be used.
2.3 NAMEPLATES

Equi pnent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nodel or serial number, and catal og nunber.

2.4 Pl PI NG COVPONENTS
2.4.1 St eel Pipe

St eel pipe shall conformto ASTM A 53/ A 53M Schedule 40, Grade A or B
Type E or S.

2.4.2 Joints and Fittings For Steel Pipe

Joints shall be welded, flanged, threaded, or grooved as indicated. If not
ot herwi se indicated, piping 25 mm (1 inch) and smaller shall be threaded;
pi ping larger than 25 mm (1 inch) and smaller than 80 nm (3 inches)

shal |l be either threaded, grooved, or welded; and piping 80 mm (3 inches)
and | arger shall be grooved, wel ded, or flanged. Rigid grooved nechanica
joints and fittings may only be used in serviceabl e aboveground | ocations
where the tenperature of the circul ating medi um does not exceed 110 degrees
C (230 degrees F). Flexible grooved joints shall be used only as a
flexible connector with grooved pipe system Unless otherw se specified,
grooved pi ping conponents shall nmeet the corresponding criteria specified
for the simlar welded, flanged, or threaded conponent specified herein
The manufacturer of each fitting shall be pernmanently identified on the
body of the fitting according to MsSS SP-25.

2.4.2.1 Wel ded Joints and Fittings
Wel ded fittings shall conformto ASTM A 234/ A 234M and shall be identified
with the appropriate grade and marking synmbol. Butt-welded fittings shal
conformto ASME B16.9. Socket-welded fittings shall conformto ASME B16. 11
2.4.2.2 Fl anged Joints and Fittings

Fl anges shall conformto ASTM A 181/ A 181M and ASME B16.5, C ass 150.
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Gaskets shall be nonasbestos conpressed material according to ASME B16. 21
2.0 mm (1/16 inch) thickness, full face or self-centering flat ring type.
The gaskets shall contain aram d fibers bonded with styrene butadi ene
rubber (SBR) or nitrile butadi ene rubber (NBR). Bolts, nuts, and bolt
patterns shall conformto ASME B16.5. Bolts shall be high or internediate
strength naterial conformng to ASTM A 193/ A 193M

2.4.2.3 Threaded Joints and Fittings

Threads shall conformto ASME Bl1l.20.1. Unions shall conformto ASME B16. 39,
Class 150. Nipples shall conformto ASTM A 733. Malleable iron fittings
shall conformto ASME B16.3, type as required to match piping.

2.4.2.4 Di el ectric Unions and Fl anges

Dielectric waterways shall have tenperature and pressure rating equal to or
greater than that specified for the connecting piping. Wterways shal

have netal connections on both ends suited to match connecting piping.
Dielectric waterways shall be internally lined with an insul ator
specifically designed to prevent current flow between dissimlar netals.
Dielectric flanges shall neet the performance requirenents described herein
for dielectric waterways.

2.4.2.5 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 862 kPa (125 psig)
(125 psig) service and shall be the product of the sane manufacturer
Fitting and coupling houses shall be malleable iron conformng to ASTM A
47/ A 47TM G ade 32510; ductile iron conformng to ASTM A 536, Grade
65-45-12; or steel conformng to ASTM A 106, Grade B or ASTM A 53/ A 53M
Gaskets shall be nolded synthetic rubber with central cavity, pressure
responsi ve configuration and shall conformto ASTM D 2000 Grade No.
2CA615A15B44F17Z for circulating nediumup to 110 degrees C (230 degrees F)
or Gade No. MBBA610A15B44Z for circulating mediumup to 93 degrees C. (200
degrees F). Gooved joints shall conformto AWM C606. Coupling nuts and
bolts shall be steel and shall conformto ASTM A 183.

2.4.3 Copper Tube
Copper tube shall conformto ASTM B 88, and ASTM B 88M Type K or L.
2.4. 4 Joints and Fittings For Copper Tube

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16. 22 and ASTM B 75M . Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing nay be used for connecting tubing to
flanges and to threaded ends of val ves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer nmay be used. G ooved mechanical joints and fittings shall be
designed for not |ess than 862 kPa (125 psig) service and shall be the
product of the same manufacturer. Gooved fittings and mechani cal coupling
housi ng shall be ductile iron conforming to ASTM A 536. Gaskets for use in
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grooved joints shall be nol ded synthetic polymer of pressure responsive
design and shall conformto ASTM D 2000 for circulating nediumup to 110
degrees C (230 degrees F). G ooved joints shall conformto AWM C606
Coupling nuts and bolts for use in grooved joints shall be steel and shal
conformto ASTM A 183

2.4.5 Val ves

Val ves shall be O ass 125 and shall be suitable for the intended
application. Valves shall neet the nmaterial, fabrication and operating
requi renents of ASME B31.1. Chain operators shall be provided for val ves

| ocated 3 neters (10 feet) or higher above the floor. Valves in sizes
larger than 25 mm (1 inch) and used on steel pipe systens, nay be provided
with rigid grooved nechanical joint ends. Such grooved end val ves shall be
subject to the sane requirenents as rigid grooved nechanical joints and
fittings and, shall be provided by the sanme manufacturer as the grooved
pipe joint and fitting system

2.4.5.1 Gat e Val ves

Gate valves 65 nm (2-1/2 inches) and snaller shall conformto MSS SP-80 and
shal |l be bronze with rising stemand threaded, solder, or flanged ends.
Gate valves 80 nm (3 inches) and | arger shall conformto MSS SP-70 and
shall be cast iron with bronze trim outside screw and yoke, and flanged or
t hreaded ends.

2.4.5.2 d obe Val ves

d obe valves 65 mm (2-1/2 inches) and smaller shall conformto MSS SP-80,
bronze, threaded, soldered, or flanged ends. d obe valves 80 nm (3 inches)
and | arger shall conformto MSS SP-85 and shall be cast iron with bronze
trimand flanged, or threaded ends.

2.4.5.3 Check Val ves

Check valves 65 mm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Check valves
80 mm (3 inches) and larger shall conformto MSS SP-7land shall be cast
iron with bronze trimand flanged or threaded ends.

2.4.5.4 Angl e Val ves
Angl e valves 65 nm (2-1/2 inches) and snaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Angle valves
80 mm (3 inches) and larger shall conformto MSS SP-85and shall be cast
iron with bronze trimand flanged, or threaded ends.

2.4.5.5 Bal | Val ves

Ball valves 15 nm (1/2 inch) and larger shall conformto MSS SP-110, and
shal |l be ductile iron or bronze with threaded, sol dered, or flanged ends.

2.4.5.6 Butterfly Val ves
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Butterfly valves shall be 2 flange or lug wafer type, and shall be

bubbl e-tight at 1.03 MPa. (150 psig). Valve bodies shall be cast iron
mal | eabl e iron, or steel. ASTM A 167, Type 404 or Type 316, corrosion
resisting steel stens, bronze or corrosion resisting steel discs, and
synthetic rubber seats shall be provided. Valves smaller than 200 mm (8

i nches) shall have throttling handles with a m ni num of seven | ocking
positions. Valves 200 nm (8 inches) and |larger shall have totally

encl osed manual gear operators w th adjustable balance return stops and
position indicators. Valves in insulated |ines shall have extended neck to
accommodat e i nsul ation thickness.

2.4.5.7 Bal anci ng Val ves

Bal anci ng val ves 50 mm (2 inches) or smaller shall be bronze with NPT
connections for black steel pipe and brazed connections for copper tubing.
Valves 25 mm (1 inch) or larger may be all iron with threaded or flanged
ends. The valves shall have a square head or simlar device and an

i ndicator arc and shall be designed for 120 degrees C. (250 degrees F).
Iron valves shall be lubricated, nonlubricated, or tetrafluoroethylene

resin-coated plug valves. |In lieu of plug valves, ball valves may be used.
Pl ug val ves and ball valves 200 mm (8 inches)or |arger shall be provided
wi th manual gear operators with position indicators. |In lieu of balancing

val ves specified , automatic flow control valves may be provided to

mai ntain constant flow, and shall be designed to be sensitive to pressure
differential across the valve to provide the required opening. Valves
shal |l be selected for the flow required and provided with a pernmanent
nanepl ate or tag carrying a pernanent record of the factory-determ ned fl ow
rate and flow control pressure levels. Valves shall control the flow
within 5 percent of the tag rating. Valves shall be suitable for the

maxi mum operati ng pressure of 862 kPa (125 psig) or 150 percent of the
system operating pressure, whichever is the greater. Were the available
system pressure i s not adequate to provide the m ni mum pressure
differential that still allows flow control, the system punp head
capability shall be appropriately increased. Were flow readings are
provi ded by renpote or portable neters, valve bodies shall be provided with
t apped openi ngs and pi pe extensions with shutoff val ves outside of pipe

i nsul ation. The pipe extensions shall be provided with qui ck connecting
hose fittings for a portable nmeter to neasure the pressure differentia
across the automatic flow control valve. A portable meter furnished with
accessory kit as recommended by the automatic val ve manufacturer shall be
provided. Automatic flow control valve specified may be substituted for
venturi tubes or orifice plate flow nmeasuring devices.

2.4.5.8 Air Vents
Manual air vents shall be brass or bronze val ves or cocks suitable for
pressure rating of piping systemand furnished with threaded plugs or caps.
Automatic air vents shall be float type, cast iron, stainless steel, or
forged steel construction, suitable for pressure rating of piping system
2.4.6 Strainers
Strainer shall be in accordance with ASTM F 1199, except as nodified

herein. Strainer shall be the cl eanable, basket or "Y' type, the sane
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size as the pipeline. The strainer bodies shall be fabricated of cast iron
with bottons drilled, and tapped. The bodies shall have arrows clearly
cast on the sides indicating the direction of flow Each strainer shall be
equi pped with renovabl e cover and sedi nent screen. The screen shall be
made of mnimum 0.8 nm (22 gauge) brass sheet, wth snmall perforations
nunbering not |ess than 60 per square centinmeter (400 per square inch) to
provide a net free area through the basket of at least 3.3 times that of
the entering pipe. The flow shall be into the screen and out through the
perforations.

2.4.7 d ycol

The glycol shall be tested according to ASTM D 1384 and shall cause |ess
than 0.0125 mm penetration per year for all systemnmetals. The glyco
shall contain corrosion inhibitors. Silicon based inhibitors shall not be
used. The solution shall be conpatible with all wetted items within the
system

2.4.8 FI exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 862 kPa (125 psi) or 1034
kPa (150 psi) service as appropriate for the static head plus the system
head, and 110 degrees C (230 degrees F) for grooved end flexible
connectors. The flexible section shall be constructed of rubber

tetrafl uoroethyl ene resin, or corrosion-resisting steel, bronze, nonel, or
gal vani zed steel. The flexible section shall be suitable for intended
service with end connections to nmatch adjacent piping. Flanged assenblies
shal |l be equipped with limt bolts to restrict maxi numtravel to the
manufacturer's standard lints. Unless otherw se indicated, the | ength of
the flexible connectors shall be as recomended by the manufacturer for the
service intended. Internal sleeves or liners, conpatible with circulating
medi um shall be provided when recommended by the manufacturer. Covers to
protect the bellows shall be provided where indicated.

2.4.9 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a minimumof 85 mm (3-1/2 inches) in dianeter and shall have a range
fromO kPa (0 psig) to approxinately 1.5 tines the naxi mum system wor ki ng
pressure.

2.4.10 Ther monet er s
Thernoneters shall have brass, nalleable iron, or alum numalloy case and
frame, clear protective face, permanently stabilized glass tube with
i ndicating-fluid colum, white face, black nunbers, and a 225 nm (9 inch)
scal e, and shall have rigid stenms with straight, angular, or inclined
pattern. Mercury shall not be used in thernoneters.

2.4.11 Escut cheons

Escut cheons shall be chromiumplated iron or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or
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set screws.
2.4.12 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69.
2.4.13 Expansi on Joints
2.4.13.1 Slip Joints

Expansi on joints shall provide for either single or double slip of the
connected pipes, as required or indicated, and for not |less than the
traverse indicated. The joints shall be designed for working tenperature
and pressure suitable for the application, but not |ess than 1034 kPa (150
psig), and shall be according to applicable requirenents of EJMA Stds and
ASME B31. 1. End connections shall be flanged or beveled for wel ding as

i ndicated. Joint shall be provided with an anchor base where required or

i ndi cated. Where adjoining pipe is carbon steel, the sliding slip shall be
seanm ess steel plated with a minimumof 0.058 mm (2 mls) of hard chrone
according to ASTM B 650. All joint conponents shall be suitable for the

i ntended service. Initial setting shall be nade according to the

manuf acturer's recommendati ons to conpensate for anbient tenperature at
time of installation. Pipe alignnment guides shall be installed as
recommended by the joint manufacturer, but in any case shall be not nore
than 1.5 (4 inches) or smaller, guides shall be installed not nore than 600
mm (2 feet) fromthe joint. Service outlets shall be provided where

i ndi cat ed.

2.4.13.2 Bel | ows Type Joints

Bel |l ows type joints shall be flexible, guided expansion joints. The
expansi on el enent shall be stabilized corrosion resistant steel. Bellows
type expansion joints shall conformto the applicable requirenents of EIJNMA
Stds with internal sleeves. Quiding of piping on both sides of expansion
joint shall be according to the published recomendati ons of the

manuf acturer of the expansion joint. The joints shall be designed for the
wor ki ng tenperature and pressure suitable for the application but not |ess
than 1034 kPa (150 psigQ).

2.5 ELECTRI CAL WORK

El ectrical notor-driven equi pment specified shall be provided conplete with
notor, notor starter, and controls. Unless otherw se specified, electric
equi pnrent, including wiring and notor efficiencies, shall be according to
Section 16415A ELECTRI CAL WORK, | NTERIOR  Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, notors of
745 W1 hp) and above shall be high efficiency type. Mdtor starters shal
be provided conplete with thermal overload protection and ot her
appurtenances necessary. Each notor shall be according to NEMA MG 1 and
shal |l be of sufficient size to drive the equipnent at the specified
capacity wi thout exceeding the naneplate rating of the notor. Manual or
automatic control and protective or signal devices required for the
operation specified, and any control wiring required for controls and
devi ces, but not shown, shall be provided. Were two-speed or
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vari abl e-speed nmotors are indicated, solid-state variabl e-speed controller
may be provided to acconplish the sane function. Solid-state

vari abl e-speed controllers shall be utilized for notors rated 7.45 kW (10
hp) or less. Adjustable frequency drives shall be used for |arger notors.

2.6 CONTROLS

Controls shall be provided as specified in Section 15950A HEATI NG
VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS.

2.7 DUCTWORK COVPONENTS
2.7.1 Met al Duct wor k

Al'l aspects of metal ductwork construction, including all fittings and
conponents, shall conply with SMACNA HVAC Duct Const Stds unl ess otherw se
specified. Elbows shall be radius type with a centerline radius of 1-1/2
times the width or dianeter of the duct where space permts. Oherw se,

el bows having a mininumradius equal to the width or dianeter of the duct
or square elbows with factory fabricated turning vanes nmay be used. Static
pressure Cass 125, 250, and 500 Pa (1/2, 1, and 2 inch w.g.) ductwork
shall neet the requirenents of Seal Class C. Cass 750 through 2500 Pa (3
t hrough 10 inch) shall neet the requirements of Seal Class A Pressure
sensitive tape shall not be used as a sealant. Spiral |ock seam duct, and
flat oval shall be made with duct sealant and | ocked with not less than 3
equal |y spaced drive screws or other approved nethods indicated in SMACNA
HVAC Duct Const Stds. The sealant shall be applied to the exposed male
part of the fitting collar so that the sealer will be on the inside of the
joint and fully protected by the netal of the duct fitting. One brush coat
of the sealant shall be applied over the outside of the joint to at |east
50 mm (2 inch) band width covering all screw heads and joint gap. Dents in
the male portion of the slip fitting collar will not be acceptable.

Qut door air intake ducts and plenuns shall be fabricated with waterti ght

sol dered or brazed joints and seans.

2.7.1.1 Transitions

Diverging air flow transitions shall be nade with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions
for converging air flow shall be made with each side pitched in a nmaxi num
of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndi cated. Factory-fabricated reducing fittings for systens using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conply with the nmaxi num angl es specifi ed.

2.7.1.2 Ceneral Service Duct Connectors

A flexible duct connector approximately 150 mm (6 inches) in width shall be
provi ded where sheet netal connections are made to fans or where ducts of
dissimlar netals are connected. For round/oval ducts, the flexible
materi al shall be secured by stainless steel or zinc-coated, iron
clinch-type draw bands. For rectangular ducts, the flexible materia

| ocked to netal collars shall be installed using nornmal duct construction
nmet hods. The conposite connector systemshall conply with UL 214 and be
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classified as "flame-retarded fabrics" in UL Bld Mat Dir.
2.7.2 Duct wor kK Accessori es
2.7.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and
at all air flow neasuring prinmaries, automatic danpers, fire danmpers,

coils, thernostats, and other apparatus requiring service and inspection in
t he duct system and unl ess otherw se shown, shall conformto SMACNA HVAC
Duct Const Stds. Access doors shall be provided upstream and downstream of
air flow neasuring primaries and heating and cooling coils. Doors shall be
m ni mum 375 x 450 nm (15 x 18 inches) unless otherwi se shown. Where duct
size will not accommpdate this size door, the doors shall be nade as |arge
as practicable. Doors 600 x 600 nm (24 x 24 inches) or larger shall be
provided with fasteners operable fromboth sides. Doors in insulated ducts
shal |l be the insulated type

2.7.2.2 Fi re Danpers

Fire danpers shall be 1-1/2 hour fire rated unl ess ot herw se indicated.
Fire danpers shall conformto the requirenents of NFPA 90A and UL 555. A
positive pressure relief door shall be provided upstreamof fire danpers
which are provided in the supply air and exhaust ducts. A negative
pressure relief door shall be provided downstream of fire danpers which are
provided in the return air ducts. The size and pressure relief rating of
the relief doors shall be in accordance with the manufacturer's
recomendati ons. The pressure relief door may be a conbi ned pressure
relief and access door unit if it is specifically listed by the

manuf acturer as such. A pressure relief door shall be provided upstream of
the fire danper. |f the ductwork connected to the fire danper is to be
insulated then this pressure relief damper shall be factory insul ated.

Fire danpers shall be automatic operating type and shall have a dynamc
rating suitable for the maximumair velocity and pressure differential to
which it will be subjected. Fire danpers shall be approved for the
specific application, and shall be installed according to their listing.
Fire danpers shall be equipped with a steel sleeve or adequately sized
frame installed in such a manner that disruption of the attached ductwork,
if any, will not inpair the operation of the danper. Sleeves or frames
shal | be equi pped with perineter nounting angl es attached on both sides of
the wall or floor opening. Ductwork in fire-rated floor-ceiling or
roof-ceiling assenbly systens with air ducts that pierce the ceiling of the
assenbl i es shall be constructed in conformance with UL Fire Resist Dir.
Fire danpers shall be curtain type with danper bl adesout of the air stream
or single blade type or multi-blade type. Danmpers shall not reduce the
duct or the air transfer opening cross-sectional area. Danpers shall be
installed so that the centerline of the danper depth or thickness is

| ocated in the centerline of the wall, partition or floor slab depth or

t hi ckness. Unless otherwi se indicated, the installation details given in
SMACNA Install Fire Danp HVAC and in manufacturer's instructions for fire
danpers shall be foll owed.

2.7.2.3 Splitters and Manual Bal anci ng Danpers
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Splitters and manual bal anci ng danpers shall be furnished with accessible
operating mechani sns. Were operators occur in finished portions of the
bui | di ng, operators shall be chromumplated with all exposed edges
rounded. Splitters shall be operated by quadrant operators or 5 nm (3/16
inch) rod brought through the side of the duct with | ocking setscrew and
bushing. Two rods are required on splitters over 200 nm (8 inches).

Manual vol une control danpers shall be operated by | ocking-type quadrant
operators. Danpers and splitters shall be 2 gauges heavier than the duct
in which installed. Unless otherwi se indicated, nultil eaf danpers shall be
opposed bl ade type with maxi num bl ade wi dth of 300 nm (12 inches) Access
doors or panels shall be provided for all conceal ed danper operators and

| ocki ng setscrews. Unless otherw se indicated, the |ocking-type quadrant
operators for danpers, when installed on ducts to be thernally insul ated,
shal |l be provided with stand-off nounting brackets, bases, or adapters to
provi de cl earance between the duct surface and the operator not |ess than
the thickness of the insulation. Stand-off nounting itens shall be
integral with the operator or standard accessory of the danper

manuf acturer. Vol une danpers shall be provided where indicated.

2.7.2.4 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connecti ons,
and at 90 degree el bows, as well as at |ocations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for
branch connections. Al air deflectors, except those installed in 90
degree el bows, shall be provided with an approved neans of adjustnent.

Adj ust ment shall be made from easily accessi bl e neans inside the duct or
froman adjustnent with sturdy |ock on the face of the duct. Wen
installed on ducts to be thermally insulated, external adjustnents shall be
provided with stand-off nounting brackets, integral with the adjustnent
device, to provide clearance between the duct surface and the adj ustnment
device not less than the thickness of the thermal insulation. Air
deflectors shall be factory-fabricated units consisting of curved turning
vanes or | ouver bl ades designed to provide uniformair distribution and
change of direction with m ni mum turbul ence or pressure loss. Air
deflectors shall be factory or field assenbled. Blade air deflectors, also
call ed blade air extractors, shall be approved factory fabricated units
consisting of equalizing grid and adjustable blade and | ock. Adjustnent
shall be easily made fromthe face of the diffuser or by position
adjustrment and | ock external to the duct. Stand-off brackets shall be
provi ded on insul ated ducts and are described herein. Fixed air
deflectors, also called turning vanes, shall be provided in 90 degree

el bows.

2.7.3 Duct Sl eeves, Franed Prepared Qpenings, Cosure Collars

2.7.3.1 Duct Sl eeves
Duct sl eeves shall be provided for round ducts 375 mm (15 inches) in
di anmeter or |ess passing through floors, walls, ceilings, or roof, and

installed during construction of the floor, wall, ceiling, or roof. Round
ducts larger than 375 mm (15 inches) in dianeter and square, rectangul ar
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and oval ducts passing through floors, walls, ceilings, or roof shall be
installed through framed prepared openings. The Contractor shall be
responsi ble for the proper size and |ocation of sleeves and prepared
openings. Sleeves and franmed openings are also required where grilles,
registers, and diffusers are installed at the openings. Franmed prepared
openi ngs shall be fabricated from 1.0 nm (20 gauge) gal vani zed st eel

unl ess otherwi se indicated. Were sleeves are installed in bearing walls
or partitions, black steel pipe, ASTM A 53/ A 53M Schedul e 20 shall be
used. Sleeve shall provide 25 nm (1 inch) clearance between the duct and
the sleeve or 25 mm (1 inch) clearance between the insulation and the

sl eeve for insulated ducts.

2.7.3.2 Franed Prepared Openings

Openi ngs shall have 25 mm (1 inch) clearance between the duct and the
opening or 25 mm (1 inch) clearance between the insulation and the opening
for insul ated ducts.

2.7.3.3 Cl osure Coll ars

Col lars shall be fabricated of gal vani zed sheet netal not |ess than 100 nm
wi de, unless otherwi se indicated, and shall be installed on exposed ducts
on each side of walls or floors where sl eeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around i nsul ated duct shall be ground snmooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 375 mm (15 inches) in diameter or less shall be fabricated from 1.0

nmm (20 gauge) gal vani zed steel. Collars for round ducts |arger than 375 nm
and square, and rectangul ar ducts shall be fabricated from 1.3 mm (18
gauge) gal vani zed steel. Collars shall be installed with fasteners on

maxi mum 150 mm (2 inch) centers, except that not |ess than 4 fasteners
shal | be used.

2.7. 4 Pl enuns and Casings for Field-Fabricated Units
2.7.4.1 Pl enum and Casi ngs

Pl enuns and casi ngs shall be fabricated and erected as shown in SMACNA HVAC
Duct Const Stds, as applicable. Unless otherw se indicated, system casing
shal |l be constructed of not |less than 1.6 mm (16 gauge) gal vani zed sheet
steel. Cooling coil drain pans with 25 nm (1 inch) threaded outl et shal

be provided to collect condensation fromthe cooling coils. Drain pans
shal |l be fabricated of not lighter than 1.6 mm (16 gauge) steel, gal vanized
after fabrication or of 1.3 nm (18 gauge) corrosion-resisting sheet stee
conformng to ASTM A 167, Type 304, welded and stiffened. Drain pans
exposed to the atnosphere shall be thernmally insulated to prevent
condensation. Insulation shall be coated with a flame resistant

wat erproofing material. Separate drain pans shall be provided for each
vertical coil section, and a separate drain line shall be provided for each
pan. Pans shall be generously sized to ensure capture of entrained

noi sture on the downstreamair side of the coil. Qpenings in the casing,
such as for piping connections, shall be sealed and covered to prevent air

| eakage. Water seal for the drain shall provide at |east 500 Pa (2 inch)
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greater than the nmaxi mum negative pressure in the coil space.
2.7.4.2 Casi ng

Casings shall be ternminated at the curb |line and anchored by the use of
gal vani zed angle iron sealed and bolted to the curb, as indicated in SMACNA
HVAC Duct Const Stds.

2.7.4.3 Access Doors

Access doors shall be provided in each section of the casing. Door frames
shal |l be welded in place, and each door shall be neoprene gasketed, hinged
with mninumof two brass hinges, and fastened with a m ni mum of two brass
tensi on fasteners operable frominside and outside of the casing. Were
possi bl e, doors shall be 900 x 450 mm (36 x 18 inches) | ocated 450 nm (18
i nches) above the floor. Were the space available will not accommobdate
doors of this size, doors as large as the space will acconmodate shall be
provi ded. Doors shall swing so that fan suction or pressure holds door in
cl osed position, and shall be airtight. A push-button station to stop the
supply fan shall be | ocated inside the casing where indicated.

2.7.4.4 Factory- Fabricated | nsul ated Sheet Metal Panels

Factory-fabricated conponents may be used for field-assenbled units,
provided all requirenents specified for field-fabricated pl enuns and
casings are net. Panels shall be of nodul ar design, pretested for
structural strength, thermal control, condensation control, and acoustica
control. Panel joints shall be sealed and insul ated access doors shall be
provi ded and gasketed to prevent air |eakage. Panel construction shall be
not less than 1.0 nm (20 gauge) gal vani zed sheet steel and shall be
assenbled with fasteners treated agai nst corrosion. Standard |ength panels
shal | deflect not nore than 13 mm (1/2 inch) under operation. Details of
construction, including joint sealing, not specifically covered shall be as
i ndi cated in SMACNA HVAC Duct Const Stds. The plenuns and casings shall be
constructed to withstand the specified internal pressure of the air systens.

2.7.4.5 Duct Li ner

Unl ess ot herwi se specified, duct liner shall conformto ASTM C 1071, Type
or 11.

2.7.5 D ffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or
al umi num and shall distribute the specified quantity of air evenly over
space intended w thout causing noticeable drafts, air novenent faster than
0.25 m's (50 fpn) in occupied zone, or dead spots anywhere in the
conditioned area. CQutlets for diffusion, spread, throw, and noise |evel
shall be as required for specified performance. Performance shall be
certified according to ASHRAE 70. Inlets and outlets shall be sound rated
and certified according to ASHRAE 70. Sound power |evel shall be as

i ndicated. Diffusers and registers shall be provided with vol une danper

wi th accessi ble operator, unless otherwise indicated; or if standard with
t he manufacturer, an automatically controlled device will be acceptable.
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Vol une danpers shall be opposed bl ade type for all diffusers and registers,
except linear slot diffusers. Linear slot diffusers shall be provided with
round or elliptical balancing danpers. Were the inlet and outl et openings
are located less than 2 m (7 feet) above the floor, they shall be protected
by a grille or screen accordi ng to NFPA 90A

2.7.5.1 D ffusers

Di ffuser types shall be as indicated. Ceiling nounted units shall be

furni shed with anti-snmudge devices, unless the diffuser unit mnimzes

cei ling snudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirenments of UL El ec
Const Dir for the interchangeabl e use as cool ed or heated air supply

di ffusers or return air units. Ceiling mounted units shall be installed
with rims tight against ceiling. Sponge rubber gaskets shall be provided
bet ween ceiling and surface nounted diffusers for air |eakage control
Suitable trimshall be provided for flush nounted diffusers. Duct collar
connecting the duct to diffuser shall be airtight and shall not interfere
with volunme controller. Return or exhaust units shall be simlar to supply
di f fusers.

2.7.5.2 Regi sters and Grilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type simlar
in appearance to the supply register face. Registers shall be provided
wi t h sponge-rubber gasket between flanges and wall or ceiling. Wall supply
registers shall be installed at |east 150 mm (6 inches) bel ow the ceiling
unl ess otherwi se indicated. Return and exhaust registers shall be |ocated
150 mm (6 inches) above the fl oor unless otherw se indicated. Four-way
directional control nay be achieved by a grille face which can be rotated
in 4 positions or by adjustnent of horizontal and vertical vanes. Gilles
shal |l be as specified for registers, wi thout volune control danper.

2.8 Coils

Coils shall be fin-and-tube type constructed of seanl ess copper tubes and
al um num fins nmechanically bonded or soldered to the tubes. Copper tube
wal | thickness shall be a m nimumof 0.508 nmm (0.020 i nches). Al um num
fins shall be 0.14 nm (0.0055 inch) mninmmthickness. Casing and tube
support sheets shall be not lighter than 1.6 nm (16 gauge) gal vani zed
steel, fornmed to provide structural strength. Wen required, multiple tube
supports shall be provided to prevent tube sag. Each coil shall be tested
at the factory under water at not |less than 2.76 MPa (400 psi) air pressure
and shall be suitable for 1.38 MPa (200 psi) working pressure. Coils shal
be mounted for counterflow service. Coils shall be rated and certified
according to ARl 410.

2.8.1 Water Coils
Water coils shall be installed with a pitch of not |ess than 10 nmm per

nmeter (1/8 inch per foot) of the tube length toward the drain end. Headers
shal | be constructed of cast iron, welded steel or copper. Each coil shal
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be provided with a plugged vent and drain connection extending through the
unit casing.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's
di agranms and reconmmendati ons.

3.1.1 Pi pi ng

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to neasurenents established at the
jobsite, and worked into place w thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be permitted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by ream ng, and shall permt free
expansi on and contraction w thout causing damage to the building structure,
pi pe, joints, or hangers. Changes in direction shall be nade with
fittings, except that bending of pipe 100 mm (4 inches) and snmaller will be
permtted, provided a pipe bender is used and wi de sweep bends are forned.
The centerline radius of bends shall not be |less than 6 diameters of the
pi pe. Bent pipe showi ng kinks, winkles, flattening, or other

mal formations will not be accepted. Horizontal supply nains shall pitch
down in the direction of flow as indicated. The grade shall be not |ess
than 2 Mmin 1 m (1 inch in 40 feet). Reducing fittings shall be used for
changes in pipe sizes. Open ends of pipelines and equi pnent shall be
capped or plugged during installation to keep dirt or other foreign
materials out of the system Pipe not otherw se specified shall be
uncoat ed. Connections to appliances shall be made with nmalleable iron
unions for steel pipe 65 mm (2-1/2 inches) or less in dianeter, and with
flanges for pipe 80 mm (3 inches) and | arger. Connections between ferrous
and copper piping shall be electrically isolated fromeach other with
dielectric unions or flanges. Al piping located in air plenuns shal
conformto NFPA 90A requirenments. Pipe and fittings installed in

i naccessi bl e conduits or trenches under concrete floor slabs shall be

wel ded.

3.1.1.1 Joints

a. Threaded Joints: Threaded joints shall be nade with tapered
threads and nade tight with a stiff mxture of graphite and oil or
pol ytetrafl uoroet hyl ene tape or equivalent thread joint conpound
or material, applied to the nale threads only.

b. Soldered Joints: Joints in copper tubing shall be cut square with
ends reaned, and all filings and dust wi ped frominterior of pipe.
Joints shall be soldered with 95/5 sol der or brazed with silver
sol der applied and drawn through the full fitting length. Care
shal | be taken to prevent annealing of tube or fittings when
maki ng connections. Joints 65 mm (2-1/2 inches) and |arger shal
be made with heat uniformy around the entire circunference of the
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joint with a multi-flanme torch. Connections in floor slabs shal
be brazed. Excess solder shall be wi ped fromjoint before sol der
hardens. Solder flux shall be liquid or paste form non-corrosive
and conformto ASTM B 813.

c. Wlded Joints: Welding shall be according to qualified procedures
using qualified welders and wel ding operators. Procedures and
wel ders shall be qualified according to ASME BPVC SEC | X. Wel di ng
procedures qualified by others and wel ders and wel di ng operators
qualified by another operator may be permitted by ASME B31.1. Al
wel ds shall be permanently identified by inprinting the welder's
or wel ding operator's assigned synbol adjacent to the weld.
Wel ded joints shall be fusion welded unl ess ot herw se required.
Changes in direction of piping shall be nade with welding fittings
only; mitering or notching pipe to formel bows and tees or other
simlar type construction will not be permtted. Branch
connections nay be nmade with either wel ding tees or branch outl et
fittings. Branch outlet fittings shall be forged, flared for
i mprovenent of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignnent, heat treatnent and
i nspection of weld shall conformto ASME B31.1. Wl d defects
shal | be renoved and repairs nade to the weld, or the weld joints
shal|l be entirely renoved and rewel ded. Electrodes shall be
stored and dried according to AWs D1.1 or as reconmmended by the
manufacturer. Electrodes that have been wetted or that have | ost
any of their coating shall not be used.

1.1.2 Grooved Mechani cal Joints

Grooves shall be prepared according to the coupling nmanufacturer's
instructions. G ooved fittings, couplings, and grooving tools shall be
products of the sane manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
verni er or dial caliper, narrowland nicroneter, or other nethod
specifically approved by the coupi ng manufacturer for the intended
application. Goove width and di nension of groove fromend of pipe shal

be nmeasured and recorded for each change in grooving tool setup to verify
conpliance with coupling nanufacturer's tolerances. G ooved joints shal
not be used in conceal ed | ocations, such as behind solid walls or ceilings,
unl ess an access panel is shown on the drawi ngs for servicing or adjusting
the joint.

.1.1.3 FIl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each piece of
equi pnent or nmaterial requiring maintenance such as coils, punps, control
val ves, and other simlar itens.

1.2 Supports

1.2.1 Cener a
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Hangers used to support piping 50 mm (2 inches) and | arger shall be
fabricated to pernit adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pi pes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
noverment when operating tenperatures exceed anbi ent tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers.

.1.2.2 Pi pe Hangers, Inserts and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MBS SP-69,
except as nodified herein. Types 5, 12, and 26 shall not be used.

a. Hangers: Type 3 shall not be used on insul ated piping.

b. Inserts: Type 18 inserts shall be secured to concrete forns
before concrete is placed. Continuous inserts which allow nore
adj ustnent may be used if they otherw se neet the requirenents for
Type 18 inserts.

c. GCddanps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69
and have both | ocknuts and retaining devices, furnished by the
manufacturer. Field-fabricated Cclanp bodies or retaining
devi ces are not acceptabl e.

d. Angle Attachnments: Type 20 attachnents used on angl es and
channel s shall be furnished with an added nal | eabl e-iron hee
pl ate or adapter.

e. Hangers: Type 24 may be used only on trapeze hanger systens or on
fabricated franes

f. Type 39 saddles shall be used on all insulated pipe 100 nm (4
i nches) and | arger when the tenperature of the mediumis above
15.5 degrees C (60 degrees F). Type 39 saddl es shall be welded to
t he pi pe.

g. Type 40 shields shall
(1) be used on all insulated pipes |ess than 100 mm (4 inches).

(2) be used on all insulated pipes 100 mm (4 inches) and | arger
when the tenperature of the nediumis 15.5 degrees C or |ess.

(3) have a high density insert for pipe 50 nm (2 inches) and

| arger, and for snaller pipe when the insulation shows signs of
bei ng visibly conpressed, or when the insulation or jacket shows
visible signs of distortion at or near the type 40 shield. High
density inserts shall have a density of 144 kg/cubic nmeter (9 pcf)
or greater.

h. Horizontal Pipe Supports: Horizontal pipe supports shall be
spaced as specified in MSS SP-69 and a support shall be installed
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not over 300 mm (1 foot) fromthe pipe fitting joint at each
change in direction of the piping. Pipe supports shall be spaced
not over 1.5 m(5 feet) apart at valves. Pipe hanger | oads
suspended from steel joist with hanger | oads between panel points
in excess of 220 N (50 pounds) shall have the excess hanger | oads
suspended from panel points.

i. Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than
5 m (15 feet), not nore than 2.4 m (8 feet) fromend of risers,
and at vent term nations.

j. Pipe GQuides: Type 35 guides using steel reinforced
pol ytetrafl uoroethyl ene (PTFE) or graphite slides shall be
provi ded where required to all ow | ongi tudinal pipe novenent.
Lateral restraints shall be provided as required. Slide materials
shal |l be suitable for the system operating tenperatures,
at nospheric conditions, and bearing | oads encountered.

k. Steel Slides: Wiere steel slides do not require provisions for
restraint of l|ateral novenent, an alternate guide nethod nay be
used. On piping 100 mMm (4 inches) and larger with nedium 15.5
degrees C (60 degrees F) or greater, a Type 39 saddl e nay be
wel ded to the pipe and freely rest on a steel plate. On piping
under 100 nm (4 inches), a Type 40 protection shield nmay be
attached to the pipe or insulation and freely rest on a steel
slide plate.

1.3 Anchor s

Anchors shall be provided wherever necessary or indicated to |ocalize
expansi on or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective nanner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline.

. 1.4 Pi pe Sl eeves

Sl eeves shall not be installed in structural menbers except where indicated
or approved. Rectangular and square openings shall be as detailed. Each
sl eeve shall extend through its respective wall, floor, or roof, and shal
be cut flush with each surface. Pipes passing through concrete or masonry
wal | or concrete floors or roofs shall be provided with pipe sleeves fitted
into place at the tine of construction. Unless otherw se indicated,

sl eeves shall provide a mnimumof 6 nm(1/4 inch) all-around cl earance

bet ween bare pi pe and sl eeves or between jacket over insulation and

sl eeves. Sleeves in bearing walls, waterproofing nenbrane floors, and wet
areas shall be steel pipe or cast iron pipe. Sleeves in non-bearing walls,
floors, or ceilings may be steel pipe, cast iron pipe, galvanized sheet
nmetal with | ock-type | ongitudinal seam and of the netal thickness

i ndi cated, or noisture resistant fiber or plastic. Except in pipe chases
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or interior walls, the annul ar space between pipe and sl eeve or between
jacket over insulation and sleeve, in non-fire rated walls, shall be seal ed
as indicated. Pipes passing through wall waterproofing nmenbrane shall be
sl eeved as specified above, and a waterproofing clanping flange shall be
installed as indicated.

3.1.4.1 Fire Sea

Where pipes pass through firewalls, fire partitions, or floors, a fire sea
shal | be provided as specified in Section 07840A FI RESTOPPI NG

3.1.4.2 Escut cheons

Escut cheons shall be provided at finished surfaces where exposed piping,
bare or insul ated, passes through floors, walls, or ceilings except in
boiler, utility, or equipnment roons. Were sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheons shall be
secured to pipe or pipe covering.

3.1.5 Air Vents and Drains
3.1.5.1 Vent s

Air vents shall be provided at high points, on water coils, and where
i ndi cated to ensure adequate venting of the piping system

3.1.5.2 Dr ai ns

Drai ns shall be provided at | ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

3.1.6 Val ves

I solation gate or ball valves shall be installed on each side of each piece
of equi pnment such as cooling coils, and other simlar itens, at the

m dpoint of all | ooped nmains, and at any other points indicated or required
for draining, isolating, or sectionalizing purposes. |Isolation valves nay
be om tted where bal ancing cocks are installed to provide both bal anci ng
and isolation functions. Each valve except check val ves shall be
identified. Valves in horizontal lines shall be installed with stens

hori zontal or above.

3.1.7 Equi pnent and Installation
Frames and supports shall be provided for punps, valves, coils, danmpers,
and other simlar itens requiring supports. The method of anchoring and
fastening shall be as detail ed.

3.1.8 Access Panel s
Access panels shall be provided for conceal ed val ves, vents, controls,

danpers, and itens requiring inspection or maintenance. Access panels
shal |l be of sufficient size and |ocated so that the conceal ed itens may be
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servi ced and mai ntained or conpletely renpoved and replaced. Access panels
shal |l be as specified in Section 05500A M SCELLANEQOUS METAL.

3.1.9 Fl exi bl e Connectors

Pre-insul ated flexible connectors shall be attached to other conponents in
accordance with the latest printed instructions of the manufacturer to
ensure a vapor tight joint. Hangers, when required to suspend the
connectors, shall be of the type recommended by the connector nanufacturer
and shall be provided at the intervals recomended.

3.1.10 Met al Duct wor k

Installati on shall be according to SMACNA HVAC Duct Const Stds unl ess

ot herwi se indicated. Duct supports for sheet netal ductwork shall be
accordi ng to SMACNA HVAC Duct Const Stds, unl ess otherw se specified.
Friction beam cl anps indicated in SMACNA HVAC Duct Const Stds shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thernal expansion.
Supports on the risers shall allow free vertical noverment of the duct.
Supports shall be attached only to structural fram ng nmenbers and concrete
sl abs. Supports shall not be anchored to netal decking unless a nmeans is
provi ded and approved for preventing the anchor from puncturing the netal
decki ng. Where supports are required between structural fram ng nenbers,
suitable internediate netal framng shall be provided. Were C-clanps are
used, retainer clips shall be provided.

3.1. 11 Power Transni ssion Conponents Adj ust nment

V-belts and sheaves shall be tested for proper alignnent and tension prior
to operation and after 72 hours of operation at final speed. Belts on
drive side shall be uniformy |oaded, not bouncing. Alignnment of direct
driven couplings shall be to within 50 percent of manufacturer's naxi mum
al | owabl e range of msalignment.

3.2 FI ELD PAI NTI NG AND COLOR CODE MARKI NG

Finish painting of items only prined at the factory, surfaces not
specifically noted otherw se, and col or code marking for piping shall be as

3.3 Pl PI NG HYDROSTATI C TEST

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of
time sufficient to inspect every joint in the systemand in no case |ess
than 2 hours. Leaks shall be repaired and piping retested until test is
successful. No loss of pressure will be allowed. Leaks shall be repaired
by re-wel ding or replacing pipe or fittings. Caulking of joints will not
be permitted. Concealed and insulated piping shall be tested in place

bef ore covering or concealing.

3.4 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
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matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and val ves shall be
t horoughly cleaned. Prior to testing and bal ancing, air shall be renoved
fromwater systens by operating the air vents. Tenporary neasures, such as
pi ping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. |Inside of ducts, plenuns, and
casing shall be thoroughly cleaned of debris and bl own free of snall
particles of rubbish and dust and then shall be vacuum cl eaned before
installing outlet faces. Equipnent shall be w ped clean, with traces of
oil, dust, dirt, or paint spots renoved. Tenporary filters shall be
provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction
dirt has been renoved fromthe building, and the ducts, plenunms, casings,
and other itens specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recomended by the
manufacturer. Belts shall be tightened to proper tension. Control valves
and other m scel | aneous equi pnent requiring adjustment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

3.5 TESTING ADJUSTI NG, AND BALANCI NG

Testing, adjusting, and bal ancing shall be as specified in Section 15990A
TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.

3.6 PERFORVANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified,
each systemshall be tested as a whole to see that all itens perform as
integral parts of the systemand tenperatures and conditions are evenly
control | ed throughout the building. Corrections and adjustnents shall be
made as necessary to produce the conditions indicated or specified.
Capacity tests and general operating tests shall be conducted by an

experi enced engi neer. Tests shall cover a period of not |ess than 2 days
for each system and shall denpbnstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawings for the duration of the tine

peri od and shall record the tenperature at space thernpstats or space
sensors, the humdity at space humi di stats or space sensors and the anbient
tenperature and humdity in a shaded and weat her protected area.

-- End of Section --
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SECTI ON 15990A

TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMs

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ASSOCI ATED Al R BALANCE COUNCI L (AABO)
AABC MN-1 (1989) National Standards for Testing and
Bal anci ng Heating, Ventilating, and Air
Condi ti oni ng Systens

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB Procedural Stds (1991) Procedural Standards for Testing
Adj usti ng Bal anci ng of Environnent al
Syst ens

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
TAB Schematic Drawi ngs and Report Forns; G

Three copies of the TAB Schenati c Drawi ngs and Report Forns, no
|ater than 21 days prior to the start of TAB field nmeasurenents.

SD- 03 Product Data
TAB Procedures; G

Pr oposed procedures for TAB, subnmitted with the TAB Schenatic
Drawi ngs and Report Forns.

Calibration; FIO
Li st of each instrument to be used during TAB, stating calibration

requirenents required or recommended by both the TAB Standard and
the instrunent nmanufacturer and the actual calibration history of
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the instrunment, submitted with the TAB Procedures. The
calibration history shall include dates calibrated, the
qualifications of the calibration |aboratory, and the calibration
procedures used.

Systens Readi ness Check; FIO

Proposed date and tinme to begin the Systenms Readi ness Check, no
|ater than 7 days prior to the start of the Systens Readi ness
Check.

TAB Execution; G

Proposed date and tinme to begin field nmeasurenents, naking
adjustnents, etc., for the TAB Report, subnitted with the Systens
Readi ness Check Report.

TAB Verification; G

Proposed date and tinme to begin the TAB Verification, submtted
with the TAB Report.

SD- 06 Test Reports

Desi gn Revi ew Report; G

A copy of the Design Review Report, no later than 14 days after
approval of the TAB Firm and the TAB Speci ali st.

Systens Readi ness Check; G

A copy of conpleted checklists for each system each signed by the
TAB Specialist, at least 7 days prior to the start of TAB
Execution. Al itens in the Systens Readi ness Check Report shal
be signed by the TAB Specialist and shall bear the seal of the

Pr of essi onal Society or National Association used as the TAB

St andar d.

TAB Report; G

Three copies of the conpleted TAB Reports, no later that 7 days
after the execution of TAB. All itens in the TAB Report shall be
signed by the TAB Specialist and shall bear the seal of the

Pr of essi onal Society or National Association used as the TAB

St andar d.

TAB Verification Report; G

Three copies of the conpleted TAB Verification Report, no |ater
that 7 days after the execution of TAB Verification. Al itens in
the TAB Verification Report shall be signed by the TAB Speciali st
and shall bear the seal of the Professional Society or Nationa
Associ ation used as the TAB Standard.
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1

1

TAB Firm G

Certification of the proposed TAB Firmis qualifications by either
AABC or NEBB to performthe duties specified herein and in other
rel ated Sections, no later than 21 days after the Notice to
Proceed. The docunentation shall include the date that the
Certification was initially granted and the date that the current
Certification expires. Any lapses in Certification of the
proposed TAB Firmor disciplinary action taken by AABC or NEBB
agai nst the proposed TAB Firm shall be described in detail.

TAB Specialist; G

Certification of the proposed TAB Specialist's qualifications by
either AABC or NEBB to performthe duties specified herein and in
other related Sections, no later than 21 days after the Notice to
Proceed. The docunentation shall include the date that the
Certification was initially granted and the date that the current
Certification expires. Any lapses in Certification of the
proposed TAB Specialist or disciplinary action taken by AABC or
NEBB agai nst the proposed TAB Speci alist shall be described in
detail.

3 SI M LAR TERVS

In sone instances, term nology differs between the Contract and the TAB
Standard prinarily because the intent of this Section is to use the

i ndustry standards specified, along with additional requirenents |listed
herein to produce optimal results. The following table of sinmlar terns is
provided for clarification only. Contract requirenents take precedent over
t he correspondi ng AABC or NEBB requirenents where differences exist.

SI M LAR TERMS

Contract Term AABC Term NEBB Ter m

TAB St andard Nati onal Standards for Procedural Standards
Testing and Bal anci ng for Testing Adjusting
Heati ng, Ventilating, and Bal anci ng of
Air Conditioning Systens Envi ronnment al Syst ens.

TAB Speci al i st TAB Engi neer TAB Super vi sor

Syst ens Readi ness Construction Phase | nspection Fi el d Readi ness

Check Check & Prelimnary

Field Procedures.
4  TAB STANDARD
TAB shall be perforned in accordance with the requirenents of the standard
under which the TAB Firnis qualifications are approved, i.e., AABC M\ lor

NEBB Procedural Stds, unless otherw se specified herein. Al
recomendati ons and suggested practices contained in the TAB Standard shal
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be consi dered mandatory. The provisions of the TAB Standard, including
checklists, report forns, etc., shall, as nearly as practical, be used to
satisfy the Contract requirenments. The TAB Standard shall be used for al
aspects of TAB, including qualifications for the TAB Firm and Speci al i st
and calibration of TAB instrunments. Were the instrunment nmanufacturer
calibration recommendati ons are nore stringent than those listed in the TAB
Standard, the nmanufacturer's recomendati ons shall be adhered to. All
qual ity assurance provisions of the TAB Standard such as performance
guarantees shall be part of this contract. For systems or system
conponents not covered in the TAB Standard, TAB procedures shall be

devel oped by the TAB Specialist. Were new procedures, requirenments, etc.
applicable to the Contract requirenents have been published or adopted by
t he body responsible for the TAB Standard used (AABC or NEBB), the

requi renents and reconmrendati ons contained in these procedures and

requi renents shall be considered mandatory.

.5 QUALI FI CATI ONS

. 5.1 TAB Firm

The TAB Firmshall be either a menber of AABC or certified by the NEBB and
certified in all categories and functions where neasurenents or perfornmance
are specified on the plans and specifications, including TAB of
environnental systenms. The certification shall be naintained for the
entire duration of duties specified herein. |[If, for any reason, the firm

| oses subject certification during this period, the Contractor shal

i mediately notify the Contracting Officer and subnit another TAB Firmfor
approval. Any firmthat has been the subject of disciplinary action by
either the AABC or the NEBB within the five years preceding Contract Award
shall not be eligible to performany duties related to the HVAC systens,
including TAB. Al work specified in this Section and in other related
Sections to be perforned by the TAB Firmshall be considered invalid if the
TAB Firmloses its certification prior to Contract conpletion and nust be
perfornmed by an approved successor. These TAB services are to assist the
prime Contractor in perfornming the quality oversight for which it is
responsi ble. The TAB Firmshall be a subcontractor of the prine
Contractor, and shall report to and be paid by the prine Contractor

.5.2 TAB Speci al i st

The TAB Specialist shall be either a nember of AABC or an experienced
technician of the Firmcertified by the NEBB. The certification shall be

mai ntai ned for the entire duration of duties specified herein. [If, for any
reason, the Specialist |oses subject certification during this period, the
Contractor shall imrediately notify the Contracting Oficer and submt
anot her TAB Specialist for approval. Any individual that has been the

subj ect of disciplinary action by either the AABC or the NEBB within the
five years preceding Contract Award shall not be eligible to perform any
duties related to the HVAC systens, including TAB. Al work specified in
this Section and in other related Sections perforned by the TAB Speci al i st
shal |l be considered invalid if the TAB Specialist loses its certification
prior to Contract conpletion and nust be perfornmed by the approved
successor.
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1.6 TAB SPECI ALI ST RESPONSI Bl LI TI ES

Al TAB work specified herein and in related sections shall be perforned
under the direct guidance of the TAB Speci ali st.

PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1 DESI GN REVI EW

The TAB Speci alist shall review the Contract Plans and Specifications and
advi se the Contracting Oficer of any deficiencies that would prevent the
HVAC systens fromeffectively operating in accordance with the sequence of
operation specified or prevent the effective and accurate TAB of the
system The TAB Specialist shall provide a Design Review Report
individually listing each deficiency and the correspondi ng proposed
corrective action necessary for proper system operation

3.2 TAB RELATED HVAC SUBM TTALS

The TAB Specialist shall prepare a list of the submttals fromthe Contract
Submittal Register that relate to the successful acconplishnent of all HVAC
TAB. The submittals identified on this |ist shall be acconpanied by a

| etter of approval signed and dated by the TAB Specialist when subnmitted to
the Governnent. The TAB Specialist shall also ensure that the |ocation and
details of ports, termnals, connections, etc., necessary to perform TAB
are identified on the submttals.

3.3 TAB SCHEMATI C DRAW NGS AND REPORT FORVS

A schematic drawi ng showi ng each system conponent, including bal anci ng

devi ces, shall be provided for each system Each draw ng shall be
acconpani ed by a copy of all report forns required by the TAB Standard used
for that system \Were applicable, the acceptable range of operation or
appropriate setting for each conponent shall be included on the forns or as
an attachnent to the forms. The schematic drawi ngs shall identify al
testing points and cross reference these points to the report forns and

pr ocedures.

3.4 TESTI NG, ADJUSTI NG, AND BALANCI NG
3.4.1 TAB Procedur es

Step by step procedures for each neasurenent required during TAB Execution
shal |l be provided. The procedures shall be oriented such that there is a
separate section for each system The procedures shall include neasures to
ensure that each systemperforns as specified in all operating nodes,
interactions with other conponents (such as exhaust fans, kitchen hoods,
fume hoods, relief vents, etc.) and systens, and with all seasona

operating differences, diversity, sinulated | oads, and pressure

rel ati onshi ps required

3.4.2 Systens Readi ness Check
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The TAB Specialist shall inspect each systemto ensure that it is conplete,
including installation and operation of controls, and that all aspects of
the facility that have any bearing on the HVAC systens, including
installation of ceilings, walls, wi ndows, doors, and partitions, are
conplete to the extent that TAB results will not be affected by any det ai
or touch-up work remai ning. The TAB Specialist shall also verify that al
itens such as ductwork and piping ports, term nals, connections, etc.
necessary to perform TAB shall be conplete during the Systens Readi ness
Check.

3.4.3 Preparation of TAB Report

Preparati on of the TAB Report shall begin only when the Systens Readi ness
Report has been approved. The Report shall be oriented so that there is a
separate section for each system The Report shall include a copy of the
appropriate approved Schematic Drawi ngs and TAB Rel ated Submittals, such as
punp curves, fan curves, etc., along with the conpleted report forns for
each system The operating points neasured during successful TAB Execution
and the theoretical operating points listed in the approved subnittals
shal |l be narked on the performance curves and tables. \Were possible,

adj ustents shall be nmade using an "industry standard" techni que which
woul d result in the greatest energy savings, such as adjusting the speed of
a fan instead of throttling the flow Any deficiencies outside of the
real m of normal adjustnments and bal anci ng duri ng TAB Execution shall be
noted along with a description of corrective action perforned to bring the

nmeasurenent into the specified range. |If, for any reason, the TAB
Speci al i st determ nes during TAB Execution that any Contract requirenent
cannot be met, the TAB Specialist shall inmmediately provide a witten

description of the deficiency and the correspondi ng proposed corrective
action necessary for proper systemoperation to the Contracting Oficer

3.4.4 TAB Verification

The TAB Speci alist shall recheck ten percent of the neasurenents listed in
the Tab Report and prepare a TAB Verification Report. The neasurenents
selected for verification and the individuals that witness the verification
will be selected by the Contracting Officer's Representative (COR). The
nmeasurenents will be recorded in the sane manner as required for the TAB
Report. Al neasurenents that fall outside the acceptable operating range
speci fied shall be acconpanied by an explanation as to why the neasurenent
does not correlate with that listed in the TAB Report and a description of
corrective action performed to bring the neasurenment into the specified
range. The TAB Specialist shall update the original TAB report to reflect
any changes or differences noted in the TAB verification report and submt
the updated TAB report. |If over 20 percent of the measurenents sel ected by
the COR for verification fall outside of the acceptabl e operating range
specified, the CORwi Il select an additional ten percent for verification.
If over 20 percent of the total tested (including both test groups) fal

out side of the acceptable range, the TAB Report shall be considered invalid
and all contract TAB work shall be repeated beginning with the Systens
Readi ness Check.

3.4.5 Mar ki ng of Setting
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Fol | owi ng approval of TAB Verification Report, the setting of all HVAC

adj ustment devi ces including valves, splitters, and danpers shall be
permanently marked by the TAB Specialist so that adjustnent can be restored
if disturbed at any tine.

3.4.6 Identification of Test Ports
The TAB Specialist shall pernmanently and legibly identify the |ocation
poi nts of duct test ports. |If the ductwork has exterior insulation, the
identification shall be nade on the exterior side of the insulation. Al
penetrations through ductwork and ductwork insulation shall be sealed to
prevent air |eakage or to maintain integrity of vapor barrier

-- End of Section --
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SECTI ON 16070A

SEI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the
referenced. The publications are referred to in the text by basic
desi gnation only.

ext ent

ASTM E 580

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

Systens for Acoustical Tile and Lay-in

Bel voir, Nolan Bl dg. UPS 10080001

(1996) Application of Ceiling Suspension

Panels in Areas Requiring Mbderate Seismc

Restrai nt

U S. ARMY CORPS OF ENG NEERS (USACE)

TI 809-04 (1998) Seisnic Design for Buildings

UNDERWRI TERS LABCRATORI ES (UL)

UL 1570 (1995; Rev thru Feb 1999) Fl uorescent

Li ghting Fi xtures

UL 1571 (1995; Rev thru Feb 1999) Incandescent

Li ghting Fi xtures

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen

used,

a designation following the "G' designation identifies the office

that will review the subnmittal for the Governnent. The follow ng shall
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Equi pnent Requi renents; 10

be

Detail drawings along with catalog cuts, tenplates, and erection

and installation details, as appropriate, for the itens |isted.

Submittals shall be conplete in detail; shall indicate thickness

type, grade, class of netal, and di nensions; and shall show

construction details, reinforcenent, anchorage, and installation

with relation to the building construction.

SD- 03 Product Data

SECTI ON 16070A Page 1



Ft.

1

1

Bel voir, Nolan Bl dg. UPS 10080001

Equi pnrent Requirenents; G

Copi es of the design calculations with the detail draw ngs.

Cal cul ations shall be stanped by a registered engi neer and shal
verify the capability of structural nenbers to which bracing is
attached for carrying the load fromthe brace.

Contractor Designed Bracing; G

Copi es of the Design Calculations with the Drawings. Calcul ations
shal | be approved, certified, stanped and signed by a Registered
Pr of essi onal Engineer. Calculations shall verify the capability
of structural nenbers to which bracing is attached for carrying
the load fromthe brace

3  SYSTEM DESCRI PTI ON

3.1 CGeneral Requirenents

The requirenents for seismc protection neasures described in this section
shall be applied to the electrical equipnent and systens |isted bel ow.

Structural requirenments shall be in accordance with Section 13080 SEI SM C
PROTECTI ON FOR M SCELLANEQOUS EQUI PMENT

. 3.2 El ectrical Equi pnent

El ectrical equi pment shall include the following itens to the extent
required on the drawings or in other sections of these specifications:

Panel boar ds

Control Panel s

Li ght Fixtures

Transforners

Swi t chboards (Fl oor Mount ed)

Static Transfer Sw tches

UPS Systens including Battery Racks/ Cabinets
Pul | boxes

Transfer Switches

. 3.3 El ectrical Systens

The followi ng electrical systens shall be installed as required on the
drawi ngs and ot her sections of these specifications and shall be
seismcally protected in accordance with this specification

. 3.4 Contract or Designed Bracing

The Contractor shall design the bracing in accordance with Tl 809-04 and
addi ti onal data furnished by the Contracting Officer. Resistance to

| ateral forces induced by earthquakes shall be acconplished wi thout
consideration of friction resulting fromgravity |oads. TI 809-04 uses
paraneters for the building, not for the equipnent in the building;
therefore, corresponding adjustnents to the formulas shall be required.
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Loadi ngs determi ned using Tl 809-04 are based on strength design
therefore, the AISC LRFP specifications shall be used for the design

1.3.5 Conduits Requiring No Special Seisnmc Restraints

Seismc restraints may be omtted fromelectrical conduit |less than 64 mMm
2-1/2 inches trade size. Al other interior conduit, shall be seisnically
protected as specified.

1.4 EQUI PMENT REQUI REMENTS
1.4.1 Ri gi dl y Mounted Equi pnent

The followi ng specific items of equipnent: to be furnished under this
contract shall be constructed and assenbled to withstand the seisnic forces
specified in Tl 809-04, Chapter 10. Each itemof rigid electrica

equi pnrent shall be entirely located and rigidly attached on one side only
of a building expansion joint. Piping, electrical conduit, etc., which
cross the expansion joint shall be provided with flexible joints that are
capabl e of accommopdati ng di spl acenents equal to the full width of the joint
in both orthogonal directions.

Panel boar ds
Transforners
Swi t ch Boards
Automatic Transfer Sw tches
Static Transfer Sw tches
UPS Systens including Battery Racks/ Cabinets
Rai sed conputer flooring
Pul | boxes
PART 2 PRODUCTS
2.1 LI GHTI NG FI XTURE SUPPORTS

Lighting fixtures and supports shall conformto UL 1570 or UL 1571 as
appl i cabl e.

2.2 SWAY BRACI NG MATERI ALS
Provi de sway bracing materials (e.g. rods, plates, rope, angles, etc.).
PART 3 EXECUTI ON
3.1 SWAY BRACES FOR CONDUI T
Conduit shall be adequatel ybraced for sway.
3.2 LI GHTI NG FI XTURES | N BUI LDI NGS
Lighting fixtures and supports shall conformto the foll ow ng:

3.2.1 Pendant Fi xtures
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Pendant fixtures shall conformto the requirenments of Tl 809-04, Chapter 10.
3.2.2 Ceiling Attached Fixtures
3.2.2.1 Sur f ace- Mount ed Fl uorescent Fixtures
Surface-mounted fluorescent individual or continuous-row fixtures shall be
attached to a seismc-resistant ceiling support systembuilt in accordance
with ASTM E 580. Seismic protection for the fixtures shall conformto the
requi renents of Tl 809-04, Chapter 10.
3.2.3 Assenbly Munted on Qutlet Box
A supporting assenbly, that is intended to be nmounted on an outl et box,
shal | be designed to accompdat e nounting features on 100 nm (4 inch)
boxes, plaster rings, and fixture studs.

3.2.4 \Wall-Munted Energency Light Unit

Attachments for wall-nounted energency light units shall be designed and
secured for the worst expected seisnic disturbance at the site.

-- End of Section --
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SECTI ON 16080

TESTI NG AND VALI DATI ON OF EQUI PMENT AND SYSTEMS

PART 1 GENERAL

1

1

1  REFERENCES (NOT USED)
2 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Sanpl es
Testing Docunentation format; G

The Contractor shall subnmit to the Contracting O ficer for
approval sanple fornsand formats for docunentation of equi pnent
and systemtest no later than 60 cal endar days after contract
award prior to the scheduled test date. The format for each test
shal | provide for sufficient data to ensure conpl ete validation of
the test results. The data indicated under the paragraph TEST
RESULTS DOCUMENTATI ON shall be provided on the forns of fornat.

Standard Forns or Certificates

In the event tath a feature of work is tested according to a
particul ar code and that code contains or recomends an exanple
reporting formor certificate, the code shall be referenced and
the data included in the subnittal to the Contracting O ficer, and
if approved, it shall be properly executed upon performance of
test. These formats do not replace the test docunentation

requi red under the paragraph TEST RESULTS DOCUMENTATI N unl ess

wai ved in witing by the Contracting Oficer.

SD- 08 St atements

Test Procedures; G

The Contractor shall submit to the Contracting O ficer for

approval the test procedures to be used no |ater than ninety (90)
cal endar days prior to scheduled test date. Test procedures to be
used shall be submitted with the above list. The test procedures
shal | provide a step-by-step description of:

- Contract requirenents.

- Code or manufacturer's requirenents.
- Test nethodol ogy.

- Availability of testing equipnent.
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- Calibration of testing equipnent versus standards.
- Docunentation format.
- Expertise of personnel

The test procedures shall also include specific data as indicated
under the paragraphs EQU PMENT TESTI NG and SYSTEM TESTI NG

Defi ci ency Tracking System G

The Contractor shall subnmit for approval its proposed tracking
systemto identify and maintain weekly status of deficiencies
noted during testing procedures. The systemshall provide a
current status by sort of equipnent tests and systemtests as well
as a separate sort by these categories of all presently noted
deficiencies during the testing period. A final report listing al
deficiencies for each equi pnent and systemtest shall be provided
upon successful conpletion of the required test.

SD- 09 Schedul es
Li st of Tests; G

Wthin 10 but no later that 60 cal endar days after notice to
proceed, the Contractor shall provide a conplete list of al
testing requirenents for equi pment and systens for review by the
Contracting Oficer. This list shall be maintained current during
the Contract period. Qmission of test requirenents fromthis
listing shall not excuse the Contractor from performance of the
tests for CGovernnent acceptance of the feature of work. The
submittal shall identify each test as foll ows:

- Type of Test.

- ltembeing tested.

- Specification reference and requirenent.
-  Oher requirenents.

- Location

- Equi prent or systemtest.

- End item or conponent item

- Proposed date of test.

3 RESUBM TTAL REQUI REMENTS

The Governnent shall require 10 cal endar days to revi ew and approve

submi ttal data under this section. |f the Governnent requires resubnmtta
of an item the Contractor shall reschedule the test(s) to a date at | east
sixty (60) cal endar days fromthe date of the resubmttal. The Contracting
Oficer shall have final decision as to classification of items into

equi pment or system st at us.

. 3.1 Addi tional Requirenents

Once testing of an item of equi pment or system has begun, if the
Contracting O ficer determ nes that a procedure or reporting form does not
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go into enough detail, the Contractor shall be required to resubmt the
data for approval at no increase in contract price.

1.4 GENERAL REQUI REMENTS

The Contractor shall performtests to validate that it's quality control
neasures for performance of the contract work were adequate, and that the
finish product conforms to the contract requirements. This section shal
be used in conjunction with the contract requirenents for a Contractor
quality control system and ot her sections of the specifications which
require specific testing. The Contractor shall inspect and test al

equi pnment and systens, including interrelationships, whether or not
required el sewhere in the specifications.

1.5 SCHEDULI NG

Schedul e of testing of major items of equipnent and systens shall be in
accordance with included as conponents of the Contractor's |ist of tests
schedul i ng system Each conponent or test shall be identified by specific
area, specification section, or interrelated system and equi pnent
identification, and shall be assigned a time frame or target date for
performance and a dollar anpbunt. The test conponents shall be activities
in the network analysis systeminterrelated with other work activities.
Updated i nfornmati on shall be provided in the sane manner as required for

t he specified scheduling system

1.5.1 Weekl y Schedul e

In addition to the above, a four week schedule for testing shall be
provided to the Contracting Oficer each Friday. There shall be a m ninum
of one week notice of test, except where outages of operating utilities or
facilities are required, the notice shall be given as provided by the
contract. If it is deternmined by the Contracting Officer that the feature
of work is not conplete to the degree necessary for the proposed testing,
the testing shall be reschedul ed.

1.6 ELEMENTS

In addition to the testing specifically required by the various sections
the Contractor shall also performthe follow ng, except duplication of
tests or data will not be required.

1.6.1 I ndustry Practices
Where a particular test procedure for equi pnment or systens is not specified
in the contract docunents, that feature of work shall be tested based on
standard industry practice and as necessary to deternmine the satisfactory
operation of the equi pnent or system

1.6.2 Code or Manufacturer Tests
If a feature of work is specified to be constructed to neet a certain code

(NFPA, ANSI, etc.) and that code contains an operational test procedure or
a recomended one, or the manufacturer recomends a particul ar operationa
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test, the equipnent or systemshall be additionally tested according to
that test procedure whether or not it is specifically specified in the
specifications, unless waived in witing by the Contracting Officer. This
does not include tests perforned by | aboratories to obtain |abels such as
UL, NEMA, etc., or to neet factory certification

1.7 OTHER SPECI FI ED TESTS

These testing requirenments do not supersede specific testing requirenents
as outlined under the various sections of the specifications. Were
testing procedures and formats required under the specifications

i ncorporate all of the requirements of this section, duplication of such
data under these requirenents will not be necessary.

1.8  TESTI NG EXPERTI SE

The Contractor shall provide NETA certified personnel with the necessary
expertise to performtesting requirenents. The Contractor shall obtain
fromthe nanufacturer of the equiprment, sources of qualified personnel to
i nspect, check, adjust, calibrate, and operate the installed equi pnent, al
rel ays, controls, and subassenblies involved in the work. This expertise
shall be available to the Contractor Quality Control System Manager as
necessary for performance of test procedures and subsequent eval uation

I ndependent Testing Agencies: |ndependent of nmanufacturers, suppliers, and
installers of conponents to be tested or inspected.

Testing Agency's Field Supervisor for Power Conponent Testing: Person
currently certified by the International Electrical Testing Association or
the National Institute for Certification in Engineering Technologies to
supervise on-site testing specified in Division 16 power conponent Sections.

Test Equi pnent Suitability: Conply with NETA ATS, Section 5.2.
Test Equi pnment Calibration: Conply with NETA ATS, Section 5.3.
1.9 RECORDS

The Contractor shall maintain current and accurate records of all tests
perfornmed. These records shall be available for review by Governnent
personnel. At the conclusion of the construction and prior to acceptance
of the contract work, the Contractor shall incorporate conplete test
docunentation into the Qperating and Mai ntenance Data to be furnished under
Section 01770, paragraph "Qperation and Mi ntenance."

1.10 DEFI Cl ENCI ES

The Contractor's deficiency tracking systemshall be inplenented under the
Contracting Quality Control System As deficiencies are corrected and
after verification by the Contractor's Quality Control System Manager that
the corrective neasures are satisfactory, the Contractor shall update the
test records to show this corrective action. The updating shall be
acconplished by striking or Iining out a deficiency in such a manner that
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it can still be read, with initials and date. The Contractor shall provide
the updated test record to the Contracting Oficer to indicate the
status/ progress of deficiency correction on a weekly basis. In addition

the Contractor shall notify the Contracting O ficer when all deficiencies
for a particular itemhave been corrected and shall provide a fina
certified test record to the Contracting Oficer within ten (10) cal endar
days of correcting all deficiencies for a particular test.

11 TEST RESULTS DOCUMENTATI ON

Al test results shall be legibly recorded on the testing validation format
as approved by the Contracting Oficer. The test validation fornat shal
provide for the follow ng:

- Project title and contract nunber.

- Applicabl e specification section and paragraphs.

- NAS activity, if applicable.

- Type of test being perforned.

- Interrelationship with other testing requirenents.

- Test nunber. Al tests are to be sequentially nunbered for a

particul ar test or discipline.

- Date and tinme of test.

- Location of project at which test was perforned.

- Test results, nunerical

- Test results, pass/fail

- Corrective action if required; renoval, repair, nodification

etc.

- Nane and signature of individuals perfornming test.

- Nane and signature of Governnent Representative w tnessing Test.
The signature of the Governnent Representative does not rel ease

the Contractor fromneeting all contract requirenents.

- Additional specific equipnent and system data specified.

The test record shall include as an attachnent the approved test procedure.

Al test records shall be signed by the Contractor Quality Control System
Manager and shall certify that the testing was perforned in accordance with
approved test procedures.

.12 EQUI PVMENT TESTI NG

The Contractor is responsible for confornance to the specifications for al
construction. All Contractor furni shed equi pment incorporated in the
construction by this contract shall be thoroughly tested for conpliance
with the specifications and as necessary to denonstrate proper operation
Government Furni shed Property shall be tested as required by the
specifications and as necessary to denonstrate proper installation. This
testing is in addition to the nonitoring of the utility rough-in and
installation required by the Contractor Quality Control System Equi pnent
shall be defined as, but not limted to, such itens as switchboards,
breakers, panel boards, transforners, static switches, automatic transfer
swi tches, uninterruptible power supply systens (UPS) and batteries.
Existing fire alarmsystemshall be tested with new conponents.

Thi s equi pnent testing shall not take place until such tine as al
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utilities and support features, including interrelationships with other
equi pnment or systens, have been conpleted. Testing shall be done as
necessary for operations with total conposite testing being done once al
interrel ationships are conpleted. Equipnent shall be tested under ful

| oad and actual operating conditions. Initial operational testing nmay be
done at present conditions with a final conposite test being done under
full load conditions. The exception being the specification requirenment

for a load test of UPS Systens with a | oad bank. Equi pment testing shal

i nclude all operational features, safety features, nechanical and
electrical limts, utility connections, etc., and an inspection of finishes
for scratches, dents, etc., as well as types of materials used and quality
of installation.

.12.1 Test Procedure Data

The test procedure for equi pnent testing shall provide the follow ng:

- Make and nodel nunber of equipnent.

- Serial nunber and other nanmepl ate data such as volts, anps, H P
capacity, GPM tenperature, etc

- Alisting of all operational features, safety features, and
limts which are to be verified. This is to include verification
of start-up lubrication and that all required liquid | evels are
sati sfactory.

- Vol tage and anperage readings verification for all notors under
full |load conditions.

- Load conditions inposed on equi pnent.

- Any variation to specified procedures.

.13 SYSTEM TESTI NG

The Contractor is responsible for confornmance to the specifications of al
systens incorporated in the construction. It is the Contractor's
responsibility to adjust, fine tune, balance, etc., all systens to obtain
t he maxi mum effici ency and proper operation. Al Contractor furnished
systens incorporated in the construction by this contract shall be

t horoughly tested for conpliance with the specifications and as necessary
to denonstrate proper operation. Governnent Furni shed Property shall be
tested as required by the specifications and as necessary to denonstrate
proper installation. This testing is in addition to the nonitoring of the
utility rough-in and installation required by the Contractor Quality
Control System Systens shall be defined as, but not limted to, such
itens as swi tchboards, breakers, panel boards, transforners, static

swi tches, autonatic transfer switches, uninterruptible power supply systens
(UPS) and batteries. Existing fire alarm systen{(s) shall be tested with
new conponents. All distribution elenents of a systemshall be tested in
segnents as the work progresses; however, a final test of the conplete
system shall be required, as well as interrelationships wth other

equi pnment and syst ens.

.13.1 Scope

The systens shall be conpletely tested for proper operation and confornmance
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to the specifications. Systens testing shall not take place until such
time as all utilities and support features, including interrelationships

wi th ot her equi pnent or systens, have been conpleted. Testing shall be done
as necessary for operations with total conposite testing being done once
all interrelationships are conpleted. Systens whose end result is a
singul ar electrical function, shall be tested for proper operation such as
proper polarity, proper circuit, ground fault operation, etc. Systens
whose termnal ends are in effect functioning units, shall be tested as
speci fied under the paragraph EQU PVMENT TESTING Al voltages and anperage
readi ngs shall be taken under full load. Al checkouts shall be validated
and properly docunented in a nmanner approved by the Contracting Oficer

1.13.2 Test Procedure Data
The test procedure for systemtesting shall provide the foll ow ng:

- Items or functions to be tested.

- Sanpl e docunentation fornat.

- At what | oads or capacities the systemw || be tested. Any
variations to specified procedures.

- Any outages required.

- Qualifications of individuals perfornng test.

In addition, equipnent itens are required to be tested as specified under
t he paragraph EQUI PMENT TESTI NG and shall have a test procedure that
provides for the sane data as specified under this paragraph

PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTI ON
3.1 GENERAL TESTS AND | NSPECTI ONS

Tests specified to be perforned by an independent testing agency shal

i nclude the preparation of systens, equipnent, and conponents for tests and
i nspections, and performprelimnary tests to ensure that systens,

equi pnment, and conponents are ready for independent agency testing.

Include the follow ng mninmum preparations as appropri ate:

1. Performinjection tests on breakers in Sw tchboards 52-1A, 52-2A, GIS
-1A, GTS-2A

2. Performinsul ation-resistance tests.

3. Performcontinuity test.

4., Performrotation and polarity tests.

5. Performground fault relay/sensor tests.

6. Provide a stable source of single-phase, 208/ 120-V el ectrical power
for test instrumentation at each test |ocation

Test and I nspection Reports: 1In addition to requirenments specified
el sewhere, report the foll ow ng:

1. Manufacturer's witten testing and inspecting instructions.
2. Calibration and adjustnent settings of adjustable and
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i nt erchangeabl e devices involved in tests.

3. Tabul ati on of expected neasurenent results nade before measurenents.
4. Tabul ation of "as-found" and "as-left" neasurenent and observation
results.

3.1.1 Field Tests And I nspections And Prepare Test Reports

1. Performeach electrical and visual and nmechani cal inspection stated
in NETA ATS, as appropriate. Certify conpliance with test paraneters.
2. Correct malfunctioning units on-site, where possible, and retest to
denonstrate conpliance; otherw se, replace with new units and retest.
3. Performthe following infrared scan tests and inspections and
prepare reports:

a. Initial Infrared Scanning: After Substantial Conpletion and
after systenms have been operating under |oad for 60 days after
Fi nal Acceptance, performan infrared scan of each swi tchboard,
UPS, transforner, automatic and static transfer swtches,
breakers, and panel boards. Renobve covers so joints and
connections are accessible to portabl e scanner

b. Followup Infrared Scanning: Perform an additional follow up
infrared scan of each itemlisted in 3.1.1.3.a above, 11 nonths
after date of Substantial Conpletion.

c. Instrunents, Equipnent, and Reports:

1) Use an infrared scanni ng device designed to neasure tenperature
or to detect significant deviations fromnornmal values. Provide
calibration record for device

2) Prepare a certified report that identifies equipnent included
in tests, and that describes scanning results. |nclude notation
of deficiencies detected, renedial action taken, and observations
after renedi al action.

3.2 CLEAN NG
On conpletion of installation, inspect interior and exterior of equipnent.
Renove paint splatters and other spots. Vacuumdirt and debris; do not use
conpressed air to assist in cleaning. Repair exposed surfaces to match
original finish.

3.3 DEMONSTRATI ON
Engage a factory-authorized service representative to train Omer's

mai nt enance personnel to adjust, operate, and mai ntain equi pnent,
overcurrent protective devices, instrunentation, and accessories.

-- End of Section --
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SECTI ON 16265A

UNI NTERRUPTI BLE POAER SUPPLY (UPS) SYSTEM ABOVE 15 KVA CAPACI TY

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 173 (1995) Rope-Lay-Stranded Copper Conductors
Havi ng Concentric-Stranded Menbers, For
El ectrical Conductors

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C57.110 (1998) Establishing Transforner Capability
When Suppl yi ng Nonsi nusoi dal Load Currents

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| EEE Std 450 (1995) Mai ntenance, Testing, and
Repl acenment of Vented Lead-Acid Batteries
for Stationary Applications
| EEE Std 485 (1997) Recommended Practice for Sizing
Large Lead Storage Batteries for
Cenerating Stations and Substations
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEVA PE 1 (1992) Uninterruptible Power Systens
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
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UPS System 10
Installation; 10

Detail drawi ngs consisting of a conplete list of equipnment and
materi als, manufacturer's descriptive and technical literature,
battery sizing calculations per |EEE Std 485, installation
instructions, single-line diagrans, |adder-type schenatic

di agrans, elevations, |ayout drawi ngs, and details required to
denonstrate that the system has been coordi nated and will function
properly as a unit.

SD- 03 Product Data

Per f ormance Requirenents; 10

Pertinent perfornmance data for the UPS system using a copy of the
data sheets supplied with this specification. Data sheets shal
be certified by a responsible officer of the UPS manufacturer

Spare Parts; 10

Spare parts data for each different itemof material and equi pnent
specified, not later than the date of beneficial occupancy. The
data shall include a conplete list of parts and supplies with
current unit prices and source of supply and an itenized price
breakdown of spare parts recommended for stocking. The
recommended spare parts selected shall be those which, in the
manuf acturer's judgnent, will be involved in the najority of

mai nt enance difficulties encountered.

Field Training, G
Lesson plans and trai ning nanuals for the training phases,

including type of training to be provided and proposed dates, wth
a list of reference materials.

SD- 06 Test Reports

Factory Testing; 10
Fi el d Supervision, Startup and Testing; 10

A detail ed description of proposed factory test and field test
procedures, including proposed dates and steps outlining each
test, howit is to be perforned, what it acconplishes, and its
duration, not later than 2 nonths prior to the date of each test.

Factory and field test reports in booklet formtabulating factory
and field tests and neasurenents perforned, upon conpletion and
testing of the installed system Factory and field test reports
shal | be signed by an official authorized to certify on behalf of
the manufacturer of the UPS systemthat the system neets specified
requirenents. The reports shall be dated after the award of this
contract, shall state the Contractor's nanme and address, shal
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nane the project and |l ocation, and shall |ist the specific
requi renents which are being certified

1.3 SYSTEM DESCRI PTI ON

Physi cal space is extrenely limted in the existing Basenment B2 UPS/ Battery
Room and in the room adjacent to the existing UPS/Battery roomthat wll be
provided for tenporary installation of new UPS System B while the existing
UPS Systemis being removed and new UPS System A is being installed. Refer
to the to-scale project drawi ngs that show t he equi pment |ayouts on floor
plans. A mninmum of 48" aisle space is to be nmaintained for access and

mai nt enance purposes in the front of all equiprment as shown on the floor

pl ans/ equi pnent | ayouts. Brand nane(s)/nodels of equi pnent |isted bel ow
are not intended to be restrictive but are used to ensure that the

equi pnment necessary to neet project design requirenents would fit in the
space available. UPS Systens shall be totally front accessible.

The UPS Systens used for basic design/footprint |ayouts for the specified
562 Kw/ 625 kVA at 0.9 PF requirements is Powerware 9315-750 Series, Mode
625 (625 kVA/ 562 Kw at 0.9 power factor). Dinmensions are 994 nm (39-1/8

i nch) deep by 3,785 nm (149 inches) wide for input/rectifier -

out put/inverter - static bypass nodules. The required 11 minute UPS
Battery with Battery Disconnects used for basic design/footprint |ayout is
Power Battery Co. SLF-12205. Cabinet shall be totally front accessible.

Di nensions are: 6,299 mm (248 inches) wide by 994 mm (39 inches) deep

The UPS system shall consist of UPS nodule, battery system battery
protective device, static bypass transfer switch, controls and nonitoring.
| nput ac power shall be connected to the normal source ac input of the UPS
nodul e. The battery shall be connected to the dc i nput of the UPS nodul e
t hrough the battery protective device. The ac output of the UPS system
shal | be connected to the critical |oads.

1.3.1 UPS Modul e and Battery System
UPS nodul e shall contain required input isolation transforner,
rectifier/charger unit, inverter unit and controls, battery protective
device, and any other specified equi pnent/devices. Battery system shal
contain the battery cells, racks, battery disconnect, battery nonitor and
cabinet, if required.

1.3.2 Cabinet, Static Bypass Transfer Switch, Control and Monitoring
The UPS system shall include the system cabinet, static bypass transfer
switch, system protective devices, nonitoring and controls, neans of
isolating the systemfromthe critical load, and renpte nmonitoring
i nterfaces.

1.3.3 Desi gn Requi renents

1.3.3.1 Parts and Materials

Parts and naterials conmprising the UPS system shall be new, of current
manuf acture, of a high grade and free of defects and inperfections, and
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shal | not have been in prior service except as required during agi ng and
factory testing.

1.3.3.2 Conponent s

Active el ectronic devices shall be solid state. Sen conductor devices
shal |l be sealed. Relays shall be dust-tight.

1.3.3.3 Sem conduct or Fusi ng

Power sem conductors shall be fused to prevent cascaded or sequenti al
sem conductor failures. Indicator |anp denoting blown fuse conditions
shal |l be readily observable by the operator w thout renoving panels or
openi ng cabi net doors.

1.3.3.4 I nterchangeability

The subassenblies in one UPS nodul e shall be interchangeable with the
correspondi ng nodul es within the sane UPS, and from one UPS systemto
anot her of identical systens.

1.3.3.5 Control Power

Control power shall be derived fromtwo sources, input and output, wth
automatic selective control. The control power circuit shall have suitable
protection, appropriately narked and | ocated in the imediate vicinity of
the i nput protective device.

1.3.3.6 EM/RFI Protection

The conponents and the system shall be designed to mnimze the em ssion of
el ectronagneti ¢ waves that may cause interference with other equipnrent.

1.3.3.7 Wring

Wring practices, materials, and coding shall be in accordance with the
requi renents of NFPA 70 and other applicable standards. Wre runs shall be
protected in a manner whi ch separates power and control wiring. Control
wiring shall be minimum No. 16 AWG extra-flexible stranded copper
Logic-circuit wiring may be smaller. Ribbon cables shall be mninum No. 22
AWG Control wiring shall have pernmanently attached w re nunbers.

1.3.3.8 Term nati ons

Term nal s shall be supplied for naking power and control connections.
Term nal bl ocks shall be provided for field wiring termnals. Termna

bl ocks shall be heavy-duty, strap-screw type. Terminal blocks for field
wiring shall be located in one place in each nbdule and in the system
cabinet. Control wiring shall be extended to the termnal bl ock |ocation

No nore than two wires shall |and on any terninal point. Were control
wiring is attached to the same point as power wiring, a separate termna
shal |l be provided. |If bus duct is used, bus stubs shall be provided where

bus duct enters cabi nets.
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1.3.3.9 Internal Assenbly

The subassenblies shall be nounted in pull-out and/or sw ng-out trays where
feasible. Cable connections to the trays shall be sufficiently long to
al | ow easy access to all conponents. Were not feasible to nount
subassenblies in pull-out or swing-out trays, they shall be firmy nounted
i nside the enclosure. Test points or logic indicators shall be |abeled and
| ocated on the front edge of the control logic cards, if used.

1.3.3.10 Cabi net Structure

UPS systemshall be installed in cabinets of heavy-duty structure neeting
the NEMA PE 1 standards for floor mounting. UPS nodul e cabinet shall be
structurally adequate for forklift handling or lifting. Renovable lifting
eyes and/or forklift slots shall be provided on top of each cabinet. UPS
nodul e cabi net shall have hinged and | ockabl e doors on the front only, with
assenbl i es and conponents accessible fromthe front. Doors shall be key

| ockable. Operating controls shall be | ocated outside the | ocked doors.

| nput, output, and battery cables shall be installed through the top or
bott om of the cabinet.

1.3.3. 11 Cabi net Fi ni sh

Equi pnent cabi net shall be cleaned, prined and painted in the
manuf acturer's standard colors, in accordance with accepted industry
st andar ds.

1.3.3.12 M m ¢ Bus

If painted, mimc bus and other front-panel markings (such as those show ng
circuit breakers or switches and fuses) shall be painted with durable
acrylic-based paint.

1.3.3.13 Live Parts (300 Volts and Above)
Live parts (300 volts and above) that are exposed when front access doors
are open shall be adequately protected or covered to mnimze the chance of
acci dental contact.

1.3.3.14 Drawout Assenblies

Drawout assenblies weighing 23 kg (50 Ibs) or nore shall be provided with
a neans of lifting, either an overhead device, a hoisting device, or a
portabl e hoi st.

1.3.3.15 Saf ety
UPS shall be equipped with instruction plates including warnings and
cautions, suitably |l ocated, describing any special or inportant procedures
to be followed in operating and servicing the equi pment.

1.3.4 Per f or mance Requi renents

1.3.4.1 Nor nal Qperati on
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The UPS nodul e rectifier/charger shall convert the incom ng ac input power
to dc power for the inverter and for float charging the battery. The

i nverter shall supply ac power continuously. Inverter output shall be
synchroni zed with the bypass ac power source, provided that the bypass ac
power source is within the specified frequency range. The UPS system shal
supply ac power to the critical | oads.

.3.4.2 Loss of ac | nput Power

The battery shall supply dc power to the inverter so that there is no
interruption of ac power to the critical |oad whenever the ac input power
source deviates fromthe specified tolerances or fails conpletely. The
battery shall continue to supply power to the inverter for the specified
protection tine. At the sane tine, an alarmshall sound to alert operating
personnel, allowi ng startup of a secondary power source or orderly shutdown
of the critical |oad.

.3.4.3 Return of ac I nput Power Source

The rectifier/charger shall start and assume the dc load fromthe battery
when the ac input power source returns. The rectifier/charger shall then
si mul taneously supply the inverter with dc power and recharge the battery.
This shall be an automatic function and shall cause no di sturbance to the
critical |oad.

.3.4.4 Fai lure of ac Input Power to Return

Shoul d the ac input power fail to return before the battery voltage reaches
the discharge limt, the UPS systemshall disconnect fromthe critical |oad
to safeguard the battery.

.3.4.5 Transfer to Bypass ac Power Source

When the static bypass switch senses an overload, two or nore inverter
shutdown signals, or degradation of the inverter output, the bypass swtch
shal |l automatically transfer the critical load fromthe inverter output to
t he bypass ac power source without an interruption of power. |f the bypass
ac power source is out of normal tolerance limts, the UPS and the critica
| oad shall shut down.

.3.4.6 Retransfer to I nverter

The static bypass switch shall be capable of automatically retransferring
the | oad back to the inverter output after the inverter output has returned
to nornmal conditions. Retransfer shall not occur if the two sources are
not synchroni zed.

.3.4.7 UPS System Mai nt enance
Manual closure of the mmintenance bypass switch shall transfer the critica
load fromthe inverter output to the bypass ac power source wi thout

di sturbing the critical |load bus. UPS nodule shall be capable of nanual
return to nornal operation after conpletion of maintenance.
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1.3.4.8 Battery Mai ntenance
The battery protective device shall provide the neans of disconnecting the
battery fromthe rectifier/charger and inverter for nmaintenance. The UPS
nodul e shall continue to function and nmeet the performance criteria
speci fied except for the battery function

1.4  QUALI TY ASSURANCE

1.4.1 Reliability
UPS shal |l have a m ni mum acceptabl e system Mean Ti ne Between Fail ures
(MIBF) of 200,000 hours. A failure is defined as any interruption to or
degradati on of the UPS output. Autonmatic switching to bypass due to a
problemw th the UPS system does not constitute a failure, provided that
the critical load is not disturbed.

1.4.2 Mai ntai nability
UPS shal |l have a maxi mnum acceptabl e system Mean Tine To Repair (MITR) of 30
mnutes. Repair tine is defined as the clock time fromthe arrival of the
service technician to the time when the UPS is restored to service either
by repair or substitution of the failed conponent.

1.5 DELI VERY AND STORAGE

Equi pnent placed in storage shall be protected fromhumdity and
tenperature variations, dirt, dust, or other contam nants.

1.6 PRQJECT/ SI TE CONDI Tl ONS
1.6.1 Envi ronment al Condi tions
The UPS and battery system shall be capabl e of w thstandi ng any conbination
of the follow ng external environnental conditions wthout nechanical or
el ectrical danmmge or degradation of operating characteristics.
a. Operating altitude: Sea level to 1,200 neters (4,000 ft.)

b. Non-operating altitude: Sea |level to 12,000 neters (40,000 ft.)

c. Operating anbient tenperature range: 0 to 40 degrees C (32 to 104
degrees F).

d. Non-operating and storage anbient tenperature range: Mnus 20 to
pl us 60 degrees C (4 to plus 140 degrees F).

e. Operating relative hunidity: O to 95 percent, wthout
condensati on.

1.6.2 Sound Pressure Levels

Sound pressure |l evels produced by the UPS, when operating under full rated
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| oad, at a distance of 1.5 neters (5 feet) in any direction fromthe
perinmeter of the unit, shall not exceed 75 dB as neasured on the A scal e of
a standard sound | evel neter at slow response

1.6.3 Verification of D nensions

The Contractor shall become famliar with details of the work, verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng the work.

1.7 NAME PLATES

Each najor item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunmber, and catal og nunber on a plate
secured to the item of equi pnent.

1.8 SPECI AL TOOLS

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and nmaintenance of the equi pnent shall be provided.

1.9 OPERATI ON AND NMAI NTENANCE MANUALS

Si x conpl ete copies of operation nanuals for the UPS Systemoutlining the
st ep-by-step procedures required for systemstartup, operation and shutdown
shal |l be provided. The instructions shall include the manufacturer's nane,
equi pment nodel nunber, service manual, parts list, and brief description
of equi pnment and its basic operational features. Six conplete copies of

mai nt enance manual s |isting routi ne mai ntenance procedures, possible

br eakdowns and repairs, and troubl eshooti ng gui des shall be provided.
Corrective mai ntenance procedures shall identify the nost probable failures
and the appropriate repairs. Test neasurenent |levels shall be referenced
to specific test points on the installed equi prent. Operation and

mai nt enance manual s may be either conbined or separate.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site

2.2 LOAD PROCFI LE
The UPS system shall be conpatible with the | oad characteristics defined in
t he LOAD PROFI LE TABLE bel ow and | oad configuration shown. Conpensation
for UPS/load interaction problens resulting fromnonlinear |oads or
transformer and notor inrush shall be provided.

LOAD PRCFI LE TABLE
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Type of load: Data process equi pnent.

Size of load: Estimated existing and future load is 424 kw471 kVA at 0.9
PF/ 566 anps..

Swi tching pattern: Unsw tched.

Transi ent characteristics: Existing |oads are unneasured but are
predonminantly linear and non-linear. There is one 10 HP HVAC fan and one 1
HP punp notor on UPS system

St eady-state characteristics: Existing |oads are unneasured but are
predoninantly linear and non-linear. There is one 10 HP HVAC fan and one 1
HP punp notor on UPS system

Special factors: Downstreamloads will be connected through harnonic
mtigating transforners. Downstream | oads will be sw tched between UPS
systenms via static transfer switches. Normally each UPS will carry
approxinmately 1/2 loads. Failure of a UPS will result in the renaining UPS

carrying the entire load with |load transfer occurring through the static
transfer switches.

.3 UPS SYSTEM RATI NGS

Unl ess stated otherw se, the paraneters listed are under full output |oad
at 0.9 power factor, with batteries fully charged and fl oating on the dc
bus and with nom nal input voltage.

. 3.1 System Operating Capacity

Overall 625 kVA, 562 kW 750 anperes, non-redundant, at 40 degrees C.

. 3.2 Modul e Capacity

625 kVA, 562 kW 750 anperes.

. 3.3 Battery Capacity

Di scharge time to end voltage: 11 minutes, at 25 degrees C. Battery shall
be capabl e of delivering 125 percent of full rated UPS load at initial
start-up.

.3.4 Static Switch

M ni mum 800 anperes, 100% rated. Refer to drawi ngs for anmperes synmetri cal
interrupting capacity.

.3.5 System Bus Bracing

Refer to drawi ngs for anperes synmmetrical interrupting capacity.

.3.6 ac | nput
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a. Voltage 480 volts line-to-Iline.
b. Nunber of phases: 3-phase, 3-wire, plus ground.

c. Voltage Range: Plus 10 percent, mnus 15 percent, w thout
affecting battery float voltage or output voltage.

d. Frequency: 60 Hz, plus or nminus 5 percent.
e. Power wal k-in: 20 percent to 100 percent over 15 to 24 seconds.

f. Total harnonic current distortion (THD) reflected into the prinary
line: 5 percent maxi num

g. Transforner sub-cycle inrush: 4 to 8 times full load rating.
2.3.7 ac Qut put
a. Voltage 480 volts line-to-line, 277 volts line-to-neutral
b. Nunber of phases: 3-phase, 4-wire, plus ground.
c. Voltage regul ation
(1) Balanced load: Plus or mnus 1.0 percent.

(2) 50 percent |oad inbalance, phase-to-phase: Plus or mnus 2
percent.

(3) No-load voltage nodul ation: Plus or mnus 1 percent.

(4) Voltage drift: Plus or mnus 1 percent over any 30 day
interval (or length of test) at stated anbient conditions.

d. Voltage adjustnent: Plus or ninus 5 percent nmanually.

e. Frequency: 60 Hz.

f. Frequency regulation: Plus or nminus 0.1 percent.

g. Frequency drift: Plus or mnus 0.1 percent over any 24 hour
interval (or length of test) at stated anbient conditions when on
internal oscillator.

h. Harnonic content (RVS voltage): 3 percent single harnonic,
maxi mum 5 percent total maximumw th linear |oad. Voltage THD
shall be less than 7 percent with up to 50 percent nonlinear |oad
and a crest factor of less than 3 to 1.

i. Load power factor operating range: 1.0 to 0.8 |agging.

j. Phase displacenent:

(1) Balanced load: Plus or mnus 1 degree of bypass input.
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(2) 50 percent |oad inbal ance phase-to-phase: Plus or mnus 3
degrees of bypass input.

Wave-form deviation factor: 5 percent at no | oad.

Overload capability (at full voltage) (excluding battery):

(1) 125 percent load for 10 m nutes.

(2) 150 percent load for 30 seconds.

(3) 300 percent load for one cycle after which it shall be
current limted to 150 percent until fault is cleared or UPS goes

to bypass.

Load sharing of parallel nodules: Plus or minus 5 percent of
average | oad per nodul e.

ansi ent Response
Vol t age Transi ents

50 percent |load step/0 percent to 50 percent |oad: Plus or mnus
8 percent.

50 percent |oad step/50 percent to 100 percent |oad: Plus or
m nus 8 percent.

Loss or return of ac input: Plus or mnus 1 percent.
Loss or return of redundant nodul e:

(1) Manually: Plus or nminus 8 percent.

(2) Automatically: Plus or mnus 8 percent.

Automatic transfer of load fromUPS to bypass: Plus or ninus 4
percent.

Manual retransfer of load frombypass to UPS: Plus or ninus 4
percent.

Response tinme: Recovery to 99 percent steady-state condition
within 50 mlliseconds after any of the above transients.

Frequency
Transients: Plus or minus 0.5 Hz maxi num
Slew Rate: 1.0 Hz nmaxi num per second.

ficiency
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a. Mninmum Single-Mdule Efficiency: 90 percent at full |oad kW
b. Mnimm System Efficiency: 89 percent at full systemload kW
2.4 UPS MODULE
2.4.1 CGeneral Description

UPS nodul e shall consist of a rectifier/charger unit and a 3-phase inverter
unit with their associated transforners, synchroni zing equi pnent,
protective devices and accessories as required for operation

2.4.2 Rectifier/Charger Unit

Rectifier/charger unit shall be solid state and shall provide direct
current to the dc bus.

2.4.2.1 | nput Protective Device

Rectifier/charger unit shall be provided with an input protective device.
The protective device shall be sized to accept sinultaneously the
full-rated |l oad and the battery recharge current. The protective device
shal | be capabl e of shunt tripping and shall have anperes symetrica
interrupting capacity as indicated on contract drawings. The protective
devi ce shall have provision for locking in the "off" position. A surge
suppressi on device shall be installed at the UPS input to protect against
i ghtning and switching surges.

2.4.2.2 Power Transfor mer

A dry-type, isolated-w nding power transfornmer shall be used for the
rectifier unit. The transfornmer's hottest spot wi nding tenperature shal
not exceed the tenperature limt of the transformer insulation nmateria
when operating at full load. The transforner insulation shall be Cass H
150 degrees Crise. Transfornmer connections shall be accessible fromthe
front.

2.4.2.3 Power Wl k-1n
Rectifier/charger unit shall be protected by a power wal k-in feature such
that when ac power is returned to the ac input bus, the total initial power
requirenent will not exceed 20 percent of the rated full |oad current.
This demand shall increase gradually to 100 percent of the rated full |oad
current plus the battery charging current over the specified time interval.
2.4.2.4 Si zi ng

Rectifier/charger unit shall be sized for the followi ng two sinultaneous
operating conditions:

a. Supplying the full rated load current to the inverter
b. Recharging a fully-discharged battery to 95 percent of rated

anpere-hour capacity within ten tines the discharge tine after
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normal ac power is restored, with the input protective device
cl osed.

2.4.2.5 Battery Charging Current

a. Primary current Iimting: Battery-charging current shall be
voltage regulated and current Iimted. The battery-charging
current limt shall be separately adjustable from2 percent to 25
percent of the maxi num di scharge current. After the battery is
recharged, the rectifier/charger unit shall naintain the battery
at full float charge until the next operation under input power
failure. Battery charger shall be capable of providing equalizing
charge to the battery.

b. Second step current limting: The rectifier/charger unit shal
al so have a second-step battery current limt. This second-step
current limt shall sense actual battery current and reduce the
i nput power dermand for battery recharging to 50 percent
(adjustable from 30 percent to 70 percent) of the normal rate
wi thout affecting the systems ability to supply full-rated power
to the connected | oad. The second-step current-limt circuit
shal | be activated by a dry contact signal fromthe generator set
controls and shall prevent nornal rate battery recharging unti
utility power is restored.

2.4.2.6 Qutput Filter
Rectifier/charger unit shall have an output filter to mnimze ripple
current supplied to the battery; the ripple current into the battery shal
not exceed 3 percent RVB.

2.4.2.7 dc Vol t age Adj ust nent
Rectifier/charger unit shall have manual neans for adjusting dc voltage for
battery equalization, to provide voltage within plus 10 percent of nom na
float voltage

2.4.2.8 Battery Isolation Protective Device
Modul e shall have a dc protective device to isolate the nodule fromthe
battery system The protective device size and interrupting rating shal
be as required by system capacity and shall incorporate a shunt trip as
required by circuit design. The protective device shall have provision for
locking in the "of f" position

2.4.3 I nverter Unit

Inverter unit shall be a solid-state device capable of accepting power from
the dc bus and providing ac power within specified limts.

2.4.3.1 Qut put Overl oad

The inverter shall be able to sustain an overload as specified across its
output termnals. The inverter shall not shut off, but shall continue to
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operate within rated paraneters, with inverse-tine overl oad shutdown
protection.

.4.3.2 Synchr oni sm

The inverter shall nornally operate in phase-lock and synchronismw th the
bypass source. Should the bypass source frequency deviate beyond 60 Hz by
nore than 0.5 Hz, the internal frequency oscillators contained in the power
nodul e shall be used to derive the new frequency reference. Upon
restoration of the bypass source within the required tol erance, the

i nverter shall resynchronize with that source at a slew rate not exceeding
the specified rate. The oscillator shall be tenperature conpensated and
shal | be nmanually adjustable. The design of the oscillator and

synchroni zing circuits shall be such that failure of any associated
conponent, connector pin, termnal lead wire or dc power source in either

t he open or shorted node shall affect only one inverter leg. Such failure
shall not cause transient disturbance of the critical load in excess of the
stated limts.

.4.3.3 Phase Bal ance

El ectronic controls shall be incorporated to provide individual phase
vol t age conpensation to obtain phase bal ance.

.4.3. 4 Modul ar Construction

Each control logic printed circuit board shall be electrically and
physi cal | y packaged on an individual plug-in nodule with separate
i ndi cati on and adj ust ments.

.4.3.5 Qut put Protective Device

The output protective device shall be capable of shunt tripping and shal
have interrupting capacity as specified. Protective device shall have
provision for locking in the "off" position

.4.3.6 Qut put Transf or ner

The inverter output transfornmer shall be sinmlar to the input transforner
and shall be capable of handling up to K-13 nonlinear |oads as described in
| EEE C57.110.

.4.4 External Protection

UPS nmodul e shall have built-in self-protection agai nst undervoltage,
overvol tage, overcurrent and surges introduced on the ac input source

and/ or the bypass source. The UPS systemshall sustain input surges

wi t hout damage in accordance with | EEE C62.41. The UPS shall al so have
built-in self-protection against overvoltage and vol tage surges introduced
at the output termnals by paralleled sources, |load switching, or circuit
breaker operation in the critical load distribution system

4.5 Internal Protection
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UPS nodul e shall be sel f-protected agai nst overcurrent, sudden changes in
out put load and short circuits at the output termnals. UPS nodul e shal
be provided with output reverse power detection which shall cause that
nodul e to be di sconnected fromthe critical |oad bus when output reverse
power is present. UPS nodule shall have built-in protection against

per manent damage to itself and the connected | oad for predictable types of
failure within itself and the connected load. At the end of battery

di scharge Iimt, the nodule shall shut down wi thout danage to interna
conponent s.

2.4.6 Synchroni zi ng Control Pane

A synchroni zing control panel shall be provided to nmaintain critical |oad
synchroni zati on of two single nodule UPS systens. Panel shall facilitate
uninterrupted transfer of loads froml oad bus to anot her by neans of
downstream dual source solid state transfer switches. Automatic
synchroni zati on action of control panel is enabled by a LOAD SYNC ENABLE
pushbutton on the front of panel. Wen enabled, LOAD SYNC ENABLE
pushbutton lanmp will illumnate.

Synchroni zi ng control panel shall provide a three phase synchronization
reference to each system Each systemw ||l use this reference to regulate
the inverter phase relationship so that the two system outputs can nmaintain
synchroni zation with each other. To establish the three phase
synchroni zati on reference, each systemshall provi de bypass sensing voltage
and output (critical |oad) bus voltage to the synchronization control

Under normal operating conditions, bypass sensing voltage fromeach system
is provide back to its inverter through the synchronization control. As

Il ong as the two bypass sources feeding system-- A and System- B are
avai | abl e and i n phase, each systemrenains in synchronization with its own
bypass source and the two systens renmain in synchronization with each
other. |If the two bypass sources becone out of phase with each other (>
0.1 HZ apart) or one or both sources becone unavail able, the

synchroni zation control will provide a new three phase synchroni zation
reference to the slave systemas determ ned by preferred source sel ector
switch S1. The slave systenis new synchroni zation reference is provided by
t he synchroni zation control fromthe output (critical |oad) bus of the
system desi gnated as master by preferred source selector switch S1

When the two bypass sources regain availability and synchronization, the
synchroni zati on control shall provide the slave systemwith its own bypass
sensi ng voltage as a synchroni zation reference. Before re-synchronization
occurs, a three second preset time delay shall be provided to ensure the
two bypass sources nmintain acceptabl e synchronization

In order to maintain a fault tolerant arrangenent, fault conditions or
abnormal operating conditions shall be accounted for in the synchronization
control. The main provisions are |isted bel ow

1. An autommtic reassignment of the preferred source (nmaster) shall be
made if the slave system goes to bypass, regardless of the position of

preferred source selector switch S1. When the slave system (as defi ned
by S1) is on bypass, the slave system automatically becones the master.
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The two systenms will continue to synchronize to their own bypass
source until one of the bypass sources becone unavail able or the two
bypass sources are no longer in synchronization with each other

2. If one UPS systemloses its critical |oad bus voltage sensing, each
system synchroni zes to its own bypass source regardl ess of the position
of the preferred source selector switch Sl

3. Dual redundant |ogic power supplies shall be incorporated within

t he synchroni zation control, ensuring both systens renain synchronized
even during the loss of one of the |ogic power supplies. These power
suppl i es shall be powered fromeach systems critical |oad bus.

4., Wth a conplete |oss of |ogic power to the synchronization control
(due to either conmponent failure or power supply fault), each system
shal | synchronize to its own bypass source.

2.5  STATI C BYPASS TRANSFER SW TCH

A static bypass transfer switch shall be provided as an integral part of
the UPS and shall consist of a static switch and a bypass protective device
or bypass switch. The control logic shall contain an automatic transfer
circuit that senses the status of the inverter logic signals and al arm
conditions and provides an uninterrupted transfer of the |l oad to the bypass
ac power source, w thout exceeding the transient Iimts specified herein
when a mal function occurs in the UPS or when an external overload condition
occurs. The power section of the static bypass transfer switch shall be
provided as a plug-in type assenbly to facilitate mmintenance. The static
bypass transfer switch shall be used to connect the bypass ac power source
or the UPS inverter output to the critical |oad when required, and shal
have the foll ow ng features:

2.5.1 Uni nterrupted Transfer
The static bypass transfer switch shall automatically cause the bypass ac
power source to assune the critical |oad without interruption when the
bypass control |ogic senses one of the follow ng conditions and the UPS
inverter output is synchronized to the bypass ac power source:
a. Inverter overload exceeds unit's rating.
b. Battery protection period is expired and bypass is avail abl e.
c. lInverter failure.
2.5.2 Interrupted Transfer
If an overload occurs and the UPS inverter output is not synchronized to
t he bypass ac power source, the UPS inverter output shall current-limt for
200 m | liseconds mnimum The inverter shall then turn off and an
interrupted transfer to the bypass ac power source shall be made. |If the
bypass ac power source is beyond the conditions stated bel ow, an

interrupted transfer shall be made upon detection of a fault condition

a. Bypass voltage greater than plus or mnus 10 percent fromthe UPS
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rated output voltage.

b. Bypass frequency greater than plus or nmnus 0.5 Hz fromthe UPS
rated output frequency.

c. Phase differential of ac bypass voltage to UPS output voltage
greater than plus or mnus 3 degrees.

2.5.3 Manual Transfer

It shall be possible to nake a manual ly-initiated static transfer fromthe
system status and control panel by turning the UPS inverter off.

2.5. 4 Automati ¢ Uninterrupted Forward Transfer
The static bypass transfer switch shall automatically forward transfer
wi thout interruption after the UPS inverter is turned "on", or after an
i nst ant aneous overl oad-i nduced reverse transfer has occurred and the | oad
current has returned to less than the unit's 100 percent rating.

2.5.5 Forced Transfer
The control logic circuitry shall provide the means of making a forced or
reverse transfer of the static bypass transfer switch on an interrupted
basis. Mnimuminterruption shall be 200 mlliseconds when the UPS
inverter is not synchroni zed to the bypass ac power source.

2.5.6 Overl oad Ratings

The static bypass transfer switch shall w thstand the foll owi ng overl oad
condi tions:

a. 2000 percent of UPS output rating for two cycles.
b. 200 percent of UPS output rating for 5 mnutes.
c. 125 percent of UPS output rating for 10 m nutes.
2.5.7 Static Sw tch Di sconnect
A static switch disconnect shall be incorporated to isolate the static
bypass transfer switch assenbly so it can be renbved for servicing. The
switch shall be equipped with auxiliary contacts and provision for
padl ocking in either the "on" or "off" position
2.6 MAI NTENANCE BYPASS SW TCH
2.6.1 Gener a
A mai nt enance bypass switch shall be provided as an integral part of the
UPS and | ocated within the UPS nbdule. The nai ntenance bypass switch shal
provide the capability to continuously support the critical |oad fromthe

bypass ac power source while the UPS is isolated for nmintenance. The
mai nt enance bypass switch shall be housed in an isolated conpartment inside
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the UPS cabinet in such a way that service personnel will not be exposed to
electrically live parts while maintaining the unit. Switch shall contain a
mai nt enance bypass protective device and a nodul e isolation protective

devi ce.

2.6.2 Load Transfer
The mai ntenance bypass switch shall provide the capability of transferring
the critical load fromthe UPS static bypass transfer switch to nai ntenance
bypass and then back to the UPS static bypass transfer switch with no
interruption to the critical |oad.

2.6.3 Load Bank Protective Device
A | oad bank protective device shall be provided to allow the UPS systemto
be tested using a portable | oad bank. The |oad bank protective device
shal | be connected on the line side of the naintenance bypass switch
i sol ati on protective devi ce.

2.7 MODULE CONTROL PANEL
The UPS nodul e shall be provided with a control/indicator panel. The pane
shall be on the front of the UPS nodule. Controls, neters, alarnms and
i ndicators for operation of the UPS nodule shall be on this panel

2.7.1 Modul e Meters

2.7.1.1 Moni t ored Functi ons

The foll owi ng functions shall be nonitored and displ ayed:

a. Input voltage, phase-to-phase (all three phases).
b. Input current, all three phases.
c. Input frequency.

d. Battery voltage.
e. Battery current (charge/di scharge).

f. Qutput voltage, phase-to-phase and phase-to-neutral (all three
phases).

g. Qutput current, all three phases.

h. CQutput frequency.

i. CQutput kilowatts.

j. Elapsed tinme neter to indicate hours of operation, 6 digits.

k. Bypass voltage, phase-to-phase and phase-to-neutral (all three

phases).

SECTI ON 16265A Page 18



Ft.

2.

2.

2.

m

7.1.2

Bel voir, Nolan Bl dg. UPS 10080001

Qut put kil ovars.
Qut put kilowatt hours, with 15-mi nute demand attachnent.

Met er Construction

Meters shall have 1 percent accuracy and shall be digital type (mninum4
significant digits).

7.2

Modul e Control s

Modul e shall have the follow ng controls:

a.

7.3

Lanp test/reset pushbutton.

Alarmtest/reset pushbutton.

Modul e i nput protective device trip pushbutton, wth guard.
Modul e out put protective device trip pushbutton, with guard.
Battery protective device trip pushbutton, wth guard.
Energency off pushbutton, w th guard.

dc vol tage adjustnent potentioneter, with |ocking guard.
Control power off switch.

UPS/ bypass transfer selector swtch.

Static bypass transfer switch enabl e/ di sable sel ector switch.

Modul e Al arm | ndi cators

Modul e shall have indicators for the following alarmitens. Any one of
t hese conditions shall turn on an audi ble alarmand the appropriate sumary
i ndicator. Each new alarmshall register wthout affecting any previous

al arm

a.

b.

I nput ac power source failure.
I nput protective device open.
Qut put protective device open.
Over | oad.

Overl oad shut down.

dc overvol tage.

dc ground fault.
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h. Low battery.

i. Battery discharged

j. Battery protective device open

k. Blower failure.

I. Input transforner overtenperature.
m Inverter transformer overtenperature.
n. Equi pnent overtenperature.

0. Operating on internal oscillator
p. Fuse bl own.

g. Control power failure

r. Charger off.

s. Inverter off.

t. Emergency off.

u. UPS on battery.

v. Critical load on static bypass.

w. Static bypass transfer sw tch disabl ed.

X. Inverter output overvoltage.

y. Inverter output undervoltage.

z. Inverter output overfrequency.
aa. Inverter output underfrequency.

bb. Bypass source overvoltage.

cc. Bypass source undervoltage.

dd. Bypass source overfrequency.

ee. Bypass source underfrequency.

ff. Bypass source to inverter out of synchronization
2.7. 4 Modul e M mic Panel

UPS nmodul e shall have a minic panel in the format of a nodul e single-line
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diagram with status indicators for input, output, battery protective
devices, and battery di sconnect switch. Each protective device shall have
uniquely identifiable indicators (bold type, bold Iines, colored | anps,
etc.) for open and closed, to give positive indication. The m mc pane
shal | provide indication of the followi ng additional functions:
a. Charger on (functional).
b. UPS on-line (inverter furnishing | oad power).
c. UPS on-bypass (static switch operating).
d. Systemalarm (flashes for abnornalities, mnor or mgjor faults).
2.7.5 Modul e Energency O f Button
Pressing the energency off button shall cause the affected nmodule to be
di sconnected fromthe system via its input protective device, output
protective device, and battery protective device. Activation of this
button shall not affect the operation of the remainder of the system
2.8 Control s
2.8.1 System Control Pane
A separate control panel shall be provided for the overall UPS system The
panel shall be on the front surface of the systemcabinet. The controls,
neters, alarnms and indicators for operation of the UPS system shall be on
thi s panel

2.8.1.1 System Meters

Meters shall have 1 percent accuracy and shall be digital type (mninum4
significant digits). ac voltages shall be neasured as true RMS voltages.

The foll owi ng functions shall be nonitored

a. Qutput voltage, phase-to-phase and phase-to-ground (all three
phases).

b. CQutput current, all three phases.
c. CQutput frequency.

d. Bypass voltage, phase-to-phase and phase-to-ground (all three
phases).

e. Qutput kilowatts.
f. Qutput Kkilovars.
g. CQutput kVA

h. CQutput kilowatt-hours, with demand attachnent.
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i. Mintenance bypass vol tage, phase-to-phase and phase-to-ground
(all three phases).

2.8.1.2 System Control s
The system cabi net shall include the follow ng controls:
a. Lanp test/reset.

b. Alarmtest/reset.

(9]

Vol t age adj ust nent potenti oneter.

d. Energency off pushbutton with protective cover.

@

UPS/ bypass transfer selector swtch.

—h

Static switch enabl e/ disable selector switch.
g. Control power off swtch.
2.8.1.3 System Al arm | ndi cators
The system control panel shall contain indicators for the follow ng
additional alarmitens. Any one of these alarmconditions shall also
activate the audible alarm Each new alarmshall register wthout
af fecting previous al arns.
a. Mdule sunmary alarm one for each UPS nodul e.
b. UPS on battery.
c. Low battery voltage.
d. Critical |oad on bypass.
e. Static switch disable.
f. Qutput overvoltage.
g. CQutput undervoltage.
h. CQutput overfrequency.
i. CQutput underfrequency.
j. Overload.
k. Bypass source overvoltage.

| . Bypass source undervoltage.

m  Bypass source overfrequency.

SECTI ON 16265A Page 22



Ft. Belvoir, Nolan Bldg. UPS 10080001

n. Bypass source underfrequency.
0. Bypass source to inverter out of synchronization
p. Equi pnent overtenperature.
g. Control power failure
2.8.1.4 System M m ¢ Pane

The system control panel shall contain a minic panel in the format of a
single-line diagram with status indicators for the follow ng itens:

a. Mdule on-line, one per UPS nodul e.

b. UPS output protective device status, one for closed (red), one for
open (green), and one for wthdrawn (anber).

c. Static bypass protective device status, one for closed (red), one
for open (green), and one for w thdrawn (anber).

d. Static switch status, one for connected (red), and one for
di sconnected (green).

2.8.1.5 Energency O f
Pressing the energency off button shall cause the nodul e input, output, and
battery circuit breakers to open, conpletely isolating the UPS system from
sources of power. The critical |load shall be transferred to the bypass
source when this occurs.
2.9 SELF- DI AGNCSTI C CI RCUI TS
The control logic shall include status indicators for troubl e-shooting the
control circuits. These indicators shall be mounted on the circuit card
edge or face such that they will be visible wthout repositioning the card,
and shall be labeled with the function namre.
2.10 REMOTE MONI TORI NG PANEL
A renpote nonitoring panel for each UPS systemshall be provided to nonitor
system status. The panel shall be designed for wall nounting near the
critical |oad.
2.10.1 I ndi cators
M ni mum di spl ay shall include the follow ng indicators:
a. Load on UPS.
b. Load on battery.

c. Load on bypass.
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d. Low battery.
e. Summary alarm

f. Newalarm (to alert the operator that a second sunmary al arm
condition has occurred).

2.10.2 Audi bl e Al arm

Any single indicator shall also turn on the audible alarm An audible
alarmtest/reset button and | anp test/reset button shall be included. This
reset button shall not affect nor reset the alarmon the nodule or on the
syst em cabi net .

2.11 COMVMUNI CATI ONS AND DATA ACQUI SI TI ON PORT

Two RS 232C conmuni cations and data acquisition ports shall be provided.
These ports shall allow the system paraneters, status, alarmindication and
control panel functions specified to be renotely nonitored and controll ed.
One of the two ports will be used for connection to the users existing

Si emens nonitoring and control system UPS nmanufacturer to provide
interfacing software for comunications between the UPS and the Sienens
syst ens.

2.12 TEMPERATURE CONTROL
2.12.1 Cener a

Cabi net and enclosure ventilation shall be adequate to ensure that
conponents are operated within their ratings. Forced-air cooled rectifier

inverter, and control unit will be acceptable. The cooling fans shal
continue operation if UPS i nput power is lost. Redundancy shall be
provided so that failure of one fan or associated circuit breaker will not

cause an overheat condition. Cooling air shall enter the |ower front of

t he cabi nets and exhaust at the top. Blower power failure shall be

i ndicated as a visual and audible alarmon the control panel. Air inlets
shal |l have filters that can be replaced wi thout opening the cabi net doors.

2.12.2 Bl ower Power Source

Bl oner power source shall be internally derived fromthe input and out put
sides of UPS nodule, with automatic transfer arrangement.

2.12.3 Tenper ature Sensors

Tenperature sensors shall be provided to nonitor the air tenperature.
Separate sensors shall nonitor the tenperature of rectifier and inverter
heat sinks. Separate sensors shall also nonitor the transforner
tenperature. Critical equipnent overtenperature indication shall start a
tinmer that shall shut down the UPS systemif the tenperature does not
return below the setpoint level in 15 minutes. Tiner shall be adjustable
bet ween 0-30 m nutes.
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2.13 BATTERY SYSTEM
2.13.1 Cener a

A storage battery with sufficient anpere-hour rating to nmmintain UPS out put
at full capacity for the specified duration shall be provided for each UPS
nodul e. The battery shall be of heavy-duty, industrial design suitable for
UPS service. The cells shall be provided with flanme arrestor vents,

intercell connectors and cables, cell-lifting straps, cell-nunbering sets,
and ternminal grease. Intercell connectors shall be sized to maintain
termnal voltage within voltage window linmts when supplying full |oad

under power failure conditions. Cell and connector hardware shall be
stainl ess steel of a type capable of resisting corrosion fromthe

el ectrol yte used.

The UPS System Battery cabinet(s) will be free standing w th hinged doors,
and neoprene battery rail insulation, and nmeet the Seismc requirenents for
the area in which it is installed. Cabinet will be anchored to raised
floor systemaccordingly. Each assenbled cabinet will house one conplete
string of batteries including a circuit breaker with required accessori es.
Units will be bolted together on site to neet UL requirenents.

Battery termnals will be located in the front for conplete front access.
Batteries will be fitted with copper inserted termnals to handle the

hi gher power requirenents. Supplenental supports are to be installed under
the raised floor as necessary to support and divides the wei ght between the
rai sed fl oor supports.

Circuit breakers shall be sized to the | oad and shall be equipped with a 24
VDC shunt trip and auxillary contacts.

Runtine capabilities of the batteries based on 625 Kva at .9 Power factor
and .94 eff. To 1.67 vpc end at full |oad shall be 11 m nutes.

2.13.2 Battery Ratings

a. Type: lead calcium

b. Specific gravity when fully charged: 1.215.

c. End voltage 1.67 volts per cell

d. Float voltage: 2.17 to 2.26 volts per cell

e. FEqualizing voltage: 2.33 to 2.38 volts per cell.
2.13.3 Battery Construction

The battery shall be of the valve-regul ated, seal ed, non-gassing
recombi nant type.

2.13. 4 Battery Cabi net

The battery pack assenbly shall be furnished in a battery cabi net natching
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the UPS cabinet. The battery cabinet shall be designed to allow for
checking the torque on the connections in the battery systemand to provide
adequat e access for annual housekeeping chores. External wiring interface
shal | be through the bottomor top of the assenbly. A snoke and high
tenperature alarmshall annunciate detection of either snbke or high
tenperature within the battery cabinet.

2.13.5 Cel | - Term nal Covers

Aci d-resistant transparent cell-term nal covers not exceeding 6 feet in
length and with vent holes drilled on top where needed shall be provided.

2.13.6 Battery Di sconnect

Each battery pack assenbly shall have a rated DC circuit breaker provided
in a NEVMA 1 enclosure, finished with acid-resistant paint and |located in
line with the assenbly. Switch shall be conplete with Iine side and | oad
side bus bars for connection to battery cells. Switch or breaker shall be
rated 600 V dc, 600 amperes, 3-pole with interrupting rating as required
by system capacity, and shall have an external operator that is |ockable in
the "of f" position.

2.13.7 Sei sm ¢ Requirenents

The battery support systemshall conformto Section 16070 SEI SM C
PROTECTI ON FOR ELECTRI CAL EQUI PMENT as i ndi cat ed.

2.13.8 Battery Monitor

A battery nmonitor shall be provided for each battery pack assenbly. At a
mnimum this device shall nonitor the foll owi ng paraneters:

a. Total system voltage
b. Anbient roomtenperature.

c. Total battery discharge cycles with a duration of 30 seconds or
| ess, greater than 30 seconds but |less than 5 m nutes, greater
than 5 mi nutes.

The nonitor shall also record the total accunul ated di scharge m nutes and
accunul ated battery system di scharge kW hours.

2.14 FACTORY TESTI NG

The UPS systemshall be factory tested to nmeet the requirenents specified
using a test battery (not the battery to be supplied with the systen). UPS
nodul e shall be factory | oad tested as an i ndependent assenbly with 3-phase
ac input power and with battery power for a mnimmof 8 hours, with neter
readi ngs taken every 30 minutes. Load shall be bal anced at rated kVA and
rated power factor. The eight hour | oad test shall be performed with four
hours operating at 50% | oad and four hours at 100% | oad. Factory tests for
the UPS nmodul e shall be witnessed by the Government. Should a mal function
occur, the problemshall be corrected and the test shall be repeated. As a
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mnimum the factory tests shall include the paraneters described in

par agraphs ac | nput, ac Qutput, Transient Response and Efficiency. The
tests shall enconpass all aspects of operation, such as nodule failure,
static bypass operation, battery failure, input power failure and overl oad
rati ngs. The CGovernnent shall be notified in witing at |east 2 weeks
before testing. Factory-test tine shall not be used for system debuggi ng
and/ or checkout. Such work shall be done prior to notifying the Governnent
that the systemis ready for testing. Factory tests shall be perforned
during normal business hours. The systemshall be interconnected and
tested for an additional 8 hours to ensure proper wiring and performance.

2.14.1 Transi ent Tests

Transient tests shall be conducted using high-speed oscillograph type
recorders to denonstrate the operation of the conponents to the

sati sfaction of the Government. These tests shall include 50 percent to
100 percent |oad changes, nanual transfer, manual retransfer, |ow dc bus
initiated transfer and | ow ac output bus transfer. A recording instrunent
equi pped with an event marker shall be used.

2.14.2 Efficiency Tests

Testing for efficiency shall be performed at zero output up to 100 percent
of stated kVA output in 25 percent steps, [0.8] [0.9] power factor, with
battery fully charged and floating on the dc bus, wth nom nal input

vol tage, and with nodul es connected to the systemto represent actua
operating conditions.

2.15 I NSPECTI ON

I nspection before shipnment is required. The nanufacturer shall notify the
Governnment at | east 2 weeks before shipping date so that an inspection can
be nmade.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

The UPS systemshall be set in place, wired and connected in accordance
with the approved shop drawi ngs and manufacturer's instructions. The UPS
battery shall be shipped to the site dry.

3.2 FI ELD SUPERVI SI ON, STARTUP AND TESTI NG

The services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installation, adjustnent
and testing of the equipnment. The representative shall check the wring
bet ween equi pnent, start up the system and field test the functions,
interlocks and protective devices to ensure that the total systemis
functioning according to the intent of the design. The field tests shal

be performed under the supervision of a factory-trained representative of

t he equi pnent nanufacturer and wi tnessed by the Governnent. The Governnent
shal |l be given 2 weeks witten advance notice of the date and ti me when
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testing will be conducted.
3.2.1 Field Tests

As a minimum the startup and field test procedures shall include the
fol | owi ng:

a. Ensure that shipping nenbers have been renoved

b. Check for danmmge (dents, scratches, franme m salignnent, danage to
panel devices, etc).

c. Ensure that interiors are free of foreign nmaterials, tools and
dirt.

d. Attach a phase rotation neter to the UPS i nput, output and bypass
buses, and observe proper phase sequences.

e. Torque test bus connections at shipping splits. Also torque test
battery connecti ons.

f. Check each electrical bus for proper phasing and identification
g. Check and test selector switches and neters for proper operation
h. Check doors for proper alignnent and operation

i. Check and test each protective device for proper nechanical and
el ectrical operation

j. Check protective device overcurrent trip settings
k. Check and test indicating lights for proper operation and col or
I. Performonsite field test procedures.

m Denonstrate to the Governnent that the specified functions and
i nterl ocks have been i npl enent ed.

n. Provide |EEE Std 450 battery installation certification

0. Check key interlock key nunbers, if used, to ensure agreenent with
i nterlocki ng schene.

3.2.2 Load Test

The installed systens shall be load tested for a continuous 24 hour period
by neans of resistive |oad banks. UPS A shall be | oad tested once and UPS
B shall be tested twice (once in its tenporary location and once in its
permanent |ocation). The systemshall be continuously tested at 1/2 | oad
for 8 hours, 3/4 load for 8 hours and full load for 8 hours. The equi pnent
manuf acturer shall provide an outdoor resistive |oad bank of total kW/I oad
of equipnment to facilitate startup under |oad conditions, and to conduct

| oad tests described above. Portabl e cabling will be provided by
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Contractor between the | oad bank and the UPS. |Instrunent readings shall be
recorded every half hour for the follow ng:

a. Input voltage (all three phases, for each nodule).
b. Input current (all three phases, for each nodul e).
c. Input frequency.

d. Battery voltage for each nodul e.

e. Qutput voltage (all three phases, for each nodul e).
f. Qutput current (all three phases, for each nodul e).
g. Qutput kilowatts for each nodul e.

h. CQutput frequency.

i. CQutput voltage (all three phases - system output).
j. CQutput current (all three phases - system output).
k. CQutput kilowatts (system output).

I. Sinmulate UPS systemfailure to automatically transfer
downstream | oads of failed UPS to operating UPS. This test wll
be in conjunction with testing of the static switches installed in
bet ween the UPS systens and the | oads.

3.2.3 Ful |l Load Burn In Test

The installed systens shall undergo an additional full |oad burn-in period
of 24 continuous hours. UPS A shall undergo one test and UPS B shal
undergo two tests, one in its tenporary location and one in its pernmanent
location.If a failure occurs during the burn-in period, the tests shall be
repeated. Instrument readings shall be recorded every half hour as above.
During the burn-in period, the follow ng tests shall be perforned:

a. Wth the UPS carrying naxi num conti nuous design | oad and supplied
fromthe normal source, switch 100 percent | oad and 50 percent
| oad on and off a minimumof five tines within the burn-in period.

b. Wth the UPS carryi ng nmaxi mum conti nuous design | oad and supplied
fromthe energency source, repeat the switching operations
described in step a. Also, verify that the UPS nodule rectifier
charger unit(s) go into the second-step current limt node

c. Wth the UPS carrying naxi num conti nuous design | oad and operating
on battery power, repeat the switching operations described in
step a above.

d. Continue operation on battery power for 1 ninute, then restore
nor mal power.
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The Contractor shall furnish a high-speed dual trace oscillograph to
nonitor ten or nore cycles of the above tests at the ON and OFF transitions
and two typical steady-state periods, one shortly after the load is

energi zed (at 30 to 60 seconds) and one after operation has stabilized (at
8 to 10 minutes). Four copies of the traces shall be delivered to the
Contracting O ficer.

3.2. 4 Battery Di scharge Test
Wth the battery fully charged, the systemshall undergo a conplete battery
di scharge test to full depletion and a recharge to nom nal conditions.

I nstrunment readi ngs shall be recorded every mnute during discharge for the
fol | owi ng:

a. Battery voltage for each nodul e.

b. Battery current for each nodul e.

c. Qutput voltage (all three phases) for each nodul e.

d. Qutput current (all three phases) for each nodul e.

e. Qutput kilowatts for each nodul e.

f. Qutput voltage (all three phases - system output).

g. Qutput current (all three phases - system output).

h. CQutput kilowatts (system output).

i. CQutput frequency.

3.3 POSTI NG FRAVED DATA AND | NSTRUCTI ONS
Framed data and instructions containing wiring and control diagrans under
glass or in lam nated plastic shall be posted where directed. Condensed
operating instructions, prepared in typed form shall be franed as
speci fi ed above and posted beside the diagrans. The franed instructions
shal | be posted before acceptance testing of the system
3.4 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and
mai nt enance staff nenbers. Training shall be provided for a total period
of 12 hours of normal working time and shall start after the systemis
functionally conplete but prior to final acceptance test. Field training
shal |l cover the itens contained in the operating and nmai ntenance nanual s.
The 12 hours shall be divided into two sessions of 6 hours each. Each
session shall be conducted on a different day. Field training shall be
vi deot aped and the tape shall be left with the Contracting Oficer and a

factory training videotape shall be provided as part of the training
materi al s.
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3.4.1 TESTI NG AND VALI DATI ON

Refer to Section 16080 for supplenental Testing and Validation of Equi pment
and Systens.
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SHEET 1 OF 6

10080001

| TEM SPECI FI ED

SUBM TTED

SI NGLE MODULE
SYSTEM OPERATI ON

NUMBER OF SYSTEMS 2

G NUMBER OF MODULES PRESENT 1
E IN EACH SYSTEM FUTURE 0
N
E  SYSTEM CAPACI TY:
R PRESENT 563 kW 625 kVA
A FUTURE 563 kW 625 kVA
L
BATTERY ONE PER MODULE
MIBF ( SYSTEM
MITR
MODULE RATI NG 563 kW 625 kVA
M
O DC VOLTAGE WNDOW 432 Vdc
D
U | NPUT/ OUTPUT
L  PROTECTI VE DEVICE Noninal 65,000 A SYM
E | NTERRUPT. RATING
MANUFACTURER
TYPE LEAD CALCI UM BATTERY
A DI SCHARGE TIME TO
T END VOLTAGE AT 11 M NUTES
T FULL LOAD
E
R END VOLTAGE 1.67 V/ CELL
Y

SPECIFIC GRAVITY  1.250

FLOAT VOLTAGE 2.25 V/CELL

NUMBER OF CELLS 240 CELLS
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UPS SYSTEM PERFORVANCE DATA SHEET

SHEET 2 OF 6

| TEM SPEC! FI ED SUBM TTED
B HYDROGEN
A GENERATI ON
T
T RECHARGE TI ME TO
95% CAPACI TY 10 X DI SCHARGE
S C PROTECTI VE DEVI CE Ml ded Case
Y A
S B MANUFACTURER
TI
E N | NTERRUPTI NG RATE 65,000 A SYM
M E
T STATIC SW TCH 800A - 100%r at ed
VOLTS, LINE/LINE 480 V
PHASES 3- PHASE, 3-W RE
A VOLTAGE RANGE + 10% - 15%
C
FREQUENCY 60 Hz
[
N FREQUENCY RANGE +/- 5%
P
u PONER WALK- I N
T 20% TO 100% LOAD 15 - 24 SECONDS
TOTAL HARMONI C
DI STORTI ON 5% MAX ( CURRENT)
REFLECTED- PRI MARY
ORDER OF HARMONI C PERCENTAGE OF TOTAL
2nd
3rd
4t h
5t h
6t h
7t h
8th
9t h
(FILL IN
AS REQUI RED)

TRANSFORMER SUB-
CYCLE | NRUSH

wi th input inrush current
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PONER FACTCR

0.9

UPS SYSTEM PERFORVANCE DATA SHEET

SHEET 3 OF 6

| TEM SPECI FI ED SUBM TTED
VOLTAGE, LINE-LINE 480 V
PHASES 3-PHASE, 4-WRE

PONER FACTCR

0.9 LAGANG 1.0

VOLTAGE REGULATI ON

BALANCED LOAD + - 1.0%
50% | MBALANCE + - 2.0%
BETWEEN PHASES

NO- LOAD

MODULATI ON + - 1.0%
DRI FT (30 DAYS) +/- 1.0%

VOLTAGE ADJUST.

+/ - 5. 0% MANUALLY

A FREQUENCY 60 Hz

C
REGULATI ON +- 0.1%

o)

U DRIFT (24 HRS.) +/- 0.1%

T

P HARVONI C CONTENT

U TOTAL (50% NON- LI NEAR LOAD 7. 0% MAX.

T TOTAL (LI NEAR LOAD) 5. 0% MAX.
SI NGLE HARMONI C (LI NEAR LOAD) 3. 0% MAX.

PHASE DI SPLACEMENT

BALANCED LQAD

+/- 1.0 DEG OF BYPASS

50% | MBALANCE

+/- 3.0 DEG OF BYPASS

VAVE FORM
DEVI ATI ON FACTOR 5. 0%
(NO LOAD)
OVERLOAD CAPACI TY
125% 10 M NUTES
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150% 30 SECONDS

300% MOVENTARY
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UPS SYSTEM PERFORVANCE DATA SHEET SHEET 4 OF 6
| TEM SPECI FI ED SUBM TTED

(@I

- CTU-H4CO

LOAD SHARI NG
AMONG MODULES

+/ - 5.0% OF AVERAGE LOAD

VOLT. TRANSI ENT

RESPONSE

50% STEP LOAD
0%to 50%

50% STEP LOAD
50%to 100%

LOSS OR RETURN
OF | NPUT

LOSS OR RETURN
OF A REDUNDANT
MODULE

AUTOVATI CALLY

MANUALLY

AUTO TRANSFER,
AT FULL LQOAD,
FROM UPS TO
BYPASS

MANUAL TRANS-
FER, AT FULL
LOAD, FROM

BYPASS TO UPS

RECOVERY TI ME
TO 99% STEADY-

+/- 8.0%
+/- 8.0%
+/- 1.0%
+/- 8.0%
+/- 8.0%
+/- 4.0%
+/- 4.0%

50 M LLI SECONDS

STATE COND.
FREQUENCY TRANS- +/- 0.5 Hz
| ENT RESPONSE
SLEW RATE 1.0 Hz/ SECOND
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UPS SYSTEM PERFORVANCE DATA SHEET

SHEET 5 OF 6

| TEM

SPECI FI ED SUBM TTED

- CTU-H4CO

EFFI Cl ENCY @ FULL
LOAD
MODULE

SYSTEM

94%

94%

SYSTEM NOI SE GEN.
LEVEL @1.8 M

(6 FT.)

FROM EQUI PVMENT

75 DBA

OPERATI NG AMBI ENT
TEMPERATURE

Cto 40 DEG C
F to 104 DEG F

STORACGE AMBI ENT
TEMPERATURE

-20 DEG
-4 DEG

Cto +60 DEG C
F to +104 DEG F

E  BATTERY ROOM
N  AVBI ENT TEMP. 25 DEG C 77 DEG F NOM NAL
v
| RELATI VE HUM DI TY
R ( NON- CONDENSI NG) 0 - 95%
o)
N BAROMVETRI C PRES-
M  SURE (ALTI TUDE)
E
N OPERATI NG 0 - 69 FT.
T NON- OPERATI NG 12, 200 M
A 0 - 40,000 FT.
L
HEAT REJECTI ON

MODULE

SYSTEM
P
H MODULE
Y
s Sl ZE
| VEI GHT
C
A
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L

>->»0

SYSTEM CABI NET

S| ZE
VEI GHT

10080001
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UPS SYSTEM PERFORVANCE DATA SHEET SHEET 6 OF 6
| TEM SPECI FI ED SUBM TTED
P D
H A
Y T BATTERY
S A
I SElI SM C PARAMETERS
C RACKS Sl ZE
A VEI GHT
L CELLS Sl ZE
VEI GHT
DI SCON- Sl ZE

NECT VAEI GHT

-- End of Section --
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SECTI ON 16375A

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Cl119.1 (1986; R 1997) Seal ed I nsul ated
Under gr ound Connector Systens Rated 600
Vol ts

ANSI C37. 46 (1981; R 1992) Power Fuses and Fuse

Di sconnecting Switches
ANSI C80.1 (1995) Rigid Steel Conduit - Zinc Coated

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153/ A 153M (2001) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 48 (1994ael) Gray Iron Castings

ASTM A 48M (1994el) Gray lron Castings (Metric)

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a (1998) Approval Guide Fire Protection
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (1997) National Electrical Safety Code

| EEE Std 100 (1997) | EEE Standard Dictionary of
El ectrical and El ectronics Terns

| EEE Std 242 (1986; R 1991) Recommended Practice for
Protection and Coordi nation of Industrial
and Commerci al Power Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
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NEVA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and Cable
Assenbl i es

NEMA TC 6 (1990) PVC and ABS Plastic Utilities Duct

for Underground Installation
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 1242 (1996; Rev Mar 1998) Internedi ate Metal
Condui t
UL 1684 (2000) Reinforced Thernosetting Resin

Conduit (RTRC) and Fittings

UL 467 (1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic CQutlet Boxes
UL 6 (1997) Rigid Metal Conduit
UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and

80 Rigid PVC Conduit

1.2 GENERAL REQUI REMENTS
1.2.1 Ter m nol ogy

Term nol ogy used in this specification is as defined in IEEE Std 100.
1.2.2 Servi ce Conditions

Itens provided under this section shall be specifically suitable for the

followi ng service conditions. Seisnic details shall conformto Section

16070A SElI SM C PROTECTI ON FOR ELECTRI CAL EQUI PMENT.

a. Altitude 21 m (69 feet)

b. Anbient Tenperature 13.3 to 40.5 degrees C (8 to 105 degrees F
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c. Frequency 60 HZ
d. Seisnmic Paraneters Zone 1
3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
El ectrical Distribution System 10

Detai|l draw ngs consisting of equi pnent draw ngs, illustrations,
schedul es, instructions, diagrans nmanufacturers standard
installation drawi ngs and other infornmation necessary to define
the installation and enabl e the Governnent to check confornity
with the requirenents of the contract draw ngs.

I f departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures shall be
included with the detail drawi ngs. Approved departures shall be
made at no additional cost to the Governnent.

Detail drawi ngs shall show how conponents are assenbl ed, function
together and how they will be installed on the project. Data and
drawi ngs for conponent parts of an itemor systemshall be

coordi nated and subnmitted as a unit. Data and draw ngs shall be
coordi nated and included in a single submssion. Miltiple

submi ssions for the sane equi pnent or systemare not acceptable
except where prior approval has been obtained fromthe Contracting
Oficer. In such cases, a list of data to be subnmitted |ater

shal |l be included with the first subm ssion. Detail draw ngs

shal | consist of the follow ng:

a. Detail drawi ngs show ng physical arrangenent, construction
details, connections, finishes, materials used in fabrication,
provi sions for conduit or busway entrance, access requirenents for
installation and nmai nt enance, physical size, electrical
characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scale and/or di nensioned. All
optional itens shall be clearly identified as included or excluded.

b. Internal wiring diagrans of equi pnent showing wiring as
actually provided for this project. External wring connections
shall be clearly identified.

As-Built Drawings; 10

The as-built drawi ngs shall be a record of the construction as

installed. The draw ngs shall include the information shown on
the contract drawi ngs as well as deviations, nodifications, and
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changes fromthe contract draw ngs, however mnor. The as-built
drawi ngs shall be a full sized set of prints marked to reflect
devi ations, nodifications, and changes. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets nmay be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the

submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall provide three full sized sets of the
marked prints to the Contracting Officer for approval. [|f upon
review, the as-built drawings are found to contain errors and/ or
om ssions, they will be returned to the Contractor for correction
The Contractor shall correct and return the as-built drawings to
the Contracting Oficer for approval within 10 cal endar days from
the tine the drawings are returned to the Contractor

SD- 03 Product Data
Nanepl ates; 10

Catal og cuts, brochures, circulars, specifications, product data,
and printed information in sufficient detail and scope to verify
conpliance with the requirenents of the contract docunents.

Mat eri al and Equi pnent; 10

A conplete itenm zed listing of equiprment and naterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the

manuf acturer of each such item

Ceneral Installation Requirenents; 10

Procedures shall include cable pulling plans, diagrans,
instructions, and precautions required to install, adjust,
calibrate, and test the devices and equi pnent.

SD- 06 Test Reports
Factory Tests; 10

Certified factory test reports shall be subnmitted when the

manuf acturer perforns routine factory tests, including tests
required by standards listed in paragraph REFERENCES. Results of
factory tests perforned shall be certified by the nmanufacturer, or
an approved testing | aboratory, and subnitted within 7 days

foll owi ng successful conpletion of the tests. The manufacturer's
pass-fail criteria for tests specified in paragraph FlI ELD TESTI NG
shal | be incl uded.

Field Testing; 10

A proposed field test plan, 20 days prior to testing the installed
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system No field test shall be perforned until the test plan is
approved. The test plan shall consist of conplete field test
procedures including tests to be perfornmed, test equi pnent
required, and tolerance linits.
Operating Tests; 10
Si x copies of the informati on described belowin 215.9 by 279.4 nmm
(8-1/2 by 11 inch) (8-1/2 by 11 inch) binders having a nini num of
three rings, including a separate section for each test. Sections
shal | be separated by heavy plastic dividers with tabs.

a. A list of equipnent used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.

d. The equi pnent and val ues to be verified.

e. The condition specified for the test.

f. The test results, signed and dated.

g. A description of adjustnents nade
Cable Installation; 10
Si x copies of the information described belowin 215.9 by 279.4 nmm
(8-1/2 by 11 inch) (8-1/2 by 11 inch) binders having a ni ni num of
three rings fromwhich material nay readily be renoved and
repl aced, including a separate section for each cable pull.
Sections shall be separated by heavy plastic dividers with tabs,
with all data sheets signed and dated by the person supervising
the pull.

a. Site layout drawing with cable pulls nunmerically identified.

b. A list of equipnent used, with calibration certifications.
The manufacturer and quantity of |ubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, tine of day, and anbient
t enperature.

e. The length of cable pull and cal cul ated cable pulling
t ensi ons.

f. The actual cable pulling tensions encountered during pull

SD-07 Certificates

Mat eri al and Equi pnent; 10
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Where naterials or equipnent are specified to conformto the
standards of the Underwriters Laboratories (UL) or to be
constructed or tested, or both, in accordance with the standards
of the Anmerican National Standards Institute (ANSI), the Institute
of Electrical and El ectronics Engineers (IEEE), or the Nationa
El ectrical Manufacturers Association (NEMA), the Contractor shal
submit proof that the itens provided conformto such requirenents.
The | abel of, or listing by, UL will be acceptable as evidence
that the itens conform Either a certification or a published
catal og specification data statenent, to the effect that the item
is in accordance with the referenced ANSI or | EEE standard, will
be acceptable as evidence that the itemconforns. A simlar
certification or published catal og specification data statenent to
the effect that the itemis in accordance with the referenced NEVA
standard, by a conpany listed as a nenber conpany of NEMA, will be
acceptabl e as evidence that the itemconforns. In |lieu of such
certification or published data, the Contractor may submit a
certificate froma recogni zed testing agency equi pped and
conpetent to performsuch services, stating that the itens have
been tested and that they conformto the requirenents |isted,
i ncludi ng nethods of testing of the specified agencies.
Conpl i ance with above-nanmed requirenents does not relieve the
Contractor fromconpliance with any other requirenents of the
speci fications.

Cabl e Joints; 10

A certification that contains the nanes and the qualifications of
peopl e recommended to performthe splicing and ternination of
medi um vol t age cabl es approved for installation under this
contract. The certification shall indicate that any person
recomended to perform actual splicing and term nations has been
adequately trained in the proper techniques and have had at | east
three recent years of experience in splicing and term nating the
same or simlar types of cables approved for installation. In
addi ti on, any person reconmended by the Contractor nay be required
to performa practice splice and termnation, in the presence of
the Contracting O ficer, before being approved as a qualified
installer of mediumvoltage cables. |f that additiona
requirenent is inposed, the Contractor shall provide short
sections of the approved types of cables along with the approved
type of splice and termnation kits, and detail ed manufacturer's
instruction for the proper splicing and term nation of the
approved cabl e types.

Cable Installer Qualifications; 10

The Contractor shall provide at |east one onsite person in a
supervi sory position with a docunentable |evel of conpetency and
experience to supervise all cable pulling operations. A resune
shal | be provided showing the cable installers' experience in the
| ast three years, including a list of references conplete with
poi nts of contact, addresses and tel ephone nunbers.
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SD-10 Operation and Mai ntenance Data
El ectrical Distribution System 10

Si x copi es of operation and nai ntenance nmanual s, within 7 cal endar
days follow ng the conpletion of tests and including assenbly,
installation, operation and nai ntenance instructions, spare parts
data which provides supplier name, current cost, catal og order
nunber, and a recommended |ist of spare parts to be stocked.
Manual s shall also include data outlining detail ed procedures for
system startup and operation, and a troubl eshooting gui de which

| ists possible operational problens and corrective action to be
taken. A brief description of all equipnent, basic operating
features, and routine naintenance requirenents shall also be

i ncluded. Docunents shall be bound in a binder nmarked or
identified on the spine and front cover. A table of contents page
shal | be included and marked with pertinent contract information

and contents of the manual. Tabs shall be provided to separate
different types of docunents, such as catal og ordering
i nformati on, draw ngs, instructions, and spare parts data. |ndex

sheets shall be provided for each section of the nmanual when
warranted by the quantity of docunments included under separate
tabs or dividers.

Three additional copies of the instructions manual shall be
provided within 30 cal endar days followi ng the nmanual s.

4 DELI VERY, STORAGE, AND HANDLI NG

Devi ces and equi prrent shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored itens shall be
protected fromthe environnent in accordance with the manufacturer's
published instructions. Danmmged itens shall be replaced. O filled
transformers and switches shall be stored in accordance with the
manuf acturer's requirenents. Wod poles held in storage for nore than 2
weeks shall be stored in accordance with ANSI C6.1. Handling of wood pol es
shall be in accordance with ANSI (6.1, except that pointed tools capable of
produci ng i ndentations nore than 25 nm (1 inch) in depth shall not be used.
Met al pol es shall be handl ed and stored in accordance with the
manuf acturer's instructions.

.5 EXTRA MATERI ALS

One additional spare fuse or fuse elenent for each furnished fuse or fuse
el ement shall be delivered to the contracting officer when the electrica
systemis accepted. Two conplete sets of all special tools required for
mai nt enance shall be provided, conplete with a suitable tool box. Special
tools are those that only the manufacturer provides, for special purposes
(to access conpartnents, or operate, adjust, or maintain special parts).

PART 2 PRODUCTS

2.

1 STANDARD PRODUCT
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Mat eri al and equi pnent shall be the standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Itens of the same classification shall be identica
i ncl udi ng equi pnent, assenblies, parts, and conponents.

2.2 NAMEPLATES

2.2.1 Gener a
Each nmj or conponent of this specification shall have the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber on
a nanepl ate securely attached to the equi pnent. Naneplates shall be made
of noncorrosive netal.

2.3 CORROSI ON PROTECTI ON

2.3.1 Al um num Material s

Al umi num shal |l not be used.2.3.2 Fi ni shi ng

Painting required for surfaces not otherw se specified and finish painting
of items only prined at the factory shall be field painted.

2.4  CABLES
Cabl es shall be single conductor type unless otherw se indicated.

2.4.1 Low Vol t age Cabl es
Cabl es shall be rated 600 volts and shall conformto the requirenents of
NFPA 70, and nust be UL listed for the application or neet the applicable
section of either |ICEA or NEMA st andards.

2.4.1.1 Conduct or Materi al
Under ground cabl es shall be copper

2.4.1.2 I nsul ation
I nsul ation nmust be in accordance with NFPA 70, and nust be UL |isted for
the application or neet the applicable sections of either | CEA or NEMA
st andar ds.

2.4.1.3 I n Duct
Cabl es shall be single-conductor cable, in accordance w th NFPA 70.

2.5 CABLE JO NTS, TERM NATI ONS, AND CONNECTORS

2.5.1 Low Vol t age Cable Splices

Low vol tage cable splices and term nations shall be rated at not |ess than
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600 Volts. Splices in conductors No. 10 AWG and smal |l er shall be made with
an insul ated, solderless, pressure type connector, conformng to the
applicable requirements of UL 486A. Splices in conductors No. 8 AWG and

| arger shall be made with noninsul ated, solderless, pressure type
connector, conformng to the applicable requirenents of UL 486A and UL 486B
Splices shall then be covered with an insulation and jacket nmateria

equi valent to the conductor insulation and jacket. Splices bel ow grade or
in wet |ocations shall be sealed type conforming to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable,

t hernosetting tubing or by pouring a thernosetting resin into a nold that

surrounds the joined conductors. Splices nmust be contained within splice
and/ or pul | boxes or nanhol es.

2.5.2 Term nati ons

Term nations shall be in accordance with IEEE Std 48, Cass 1 or O ass 2;
of the nol ded el astoner, wet-process porcelain, prestretched el astoner,
heat - shri nkabl e el astomer, or taped type. Acceptable elastoners are
track-resistant silicone rubber or track-resistant ethylene propyl ene
conpounds, such as ethyl ene propyl ene rubber or ethyl ene propyl ene di ene
nonomer. Separabl e insul ated connectors may be used for apparatus

term nati ons, when such apparatus is provided with suitable bushings.

Term nations shall be of the outdoor type, except that where installed

i nsi de outdoor equi pnent housi ngs which are seal ed agai nst nor nal
infiltration of noisture and outside air, indoor, Class 2 term nations are
acceptable. Cass 3 terminations are not acceptable. Term nations, where
required, shall be provided with nounting brackets suitable for the

i ntended installation and wi th grounding provisions for the cable
shi el ding, netallic sheath, and arnor.

2.6 CONDUI T AND DUCTS
Ducts shall be single, round-bore type, with wall thickness and fittings
suitable for the application. Duct |ines shall be concrete-encased,
thin-wall type.

2.6.1 Metal lic Conduit
Internediate netal conduit shall conmply with UL 1242. Rigid gal vani zed
steel conduit shall conply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall conmply with UL 514A and NEVA FB 1.

2.6.2 Nonnet al | i ¢ Ducts

2.6.2.1 Concrete Encased Ducts
UL 651 Schedule 40 or NEMA TC 6 Type EB

2.6.3 Conduit Seal i ng Conpound
Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 2 degrees C (35 degrees

F), shall neither slunp at a tenperature of 150 degrees C (300 degrees F),
nor harden nmaterially when exposed to the air. Conpounds shall adhere to
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cl ean surfaces of fiber or plastic ducts; netallic conduits or conduit
coatings; concrete, nasonry, or |lead; any cable sheaths, jackets, covers,
or insulation materials; and the comon netals. Conpounds shall forma
seal wi thout dissolving, noticeably changing characteristics, or renoving
any of the ingredients. Conpounds shall have no injurious effect upon the
hands of worknen or upon materials.

2.7 GROUNDI NG AND BONDI NG

2.7.1 Groundi ng Conductors
Groundi ng conductors shall be bare, except where installed in conduit with
associ at ed phase conductors. Insulated conductors shall be of the sane
mat eri al as phase conductors and green col or-coded, except that conductors

shall be rated no nore than 600 volts. Bare conductors shall be ASTM B 8
soft-drawn unl ess otherw se indicated. Al um numis not acceptable.

2.8 CONCRETE AND REI NFORCEMENT
Concrete work shall have m ni nrum 20 MPa (3000 psi) conpressive strength.
2.9 PLASTI C TAPE

Preapplication plastic tape shall be pressure sensitive, 0.254 mm (10 ml)
thick, conforming to UL 510.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Equi pnent and devi ces shall be installed and energi zed in accordance with
the manufacturer's published instructions. Steel conduits installed
underground shall be installed and protected fromcorrosion in conformance
with the requirenents of Section 16415A ELECTRI CAL WORK, | NTERI OR. Except
as covered herein, excavation, trenching, and backfilling shall conformto
the requirenents of Section 02316A EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG
FOR UTI LI TIES SYSTEMS. Concrete work shall have m ni nrum 20 MPa (3000 psi)
conpressi ve strength.

3.1.1 Conf or mance to Codes

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 as applicabl e.

3.1.2 Verification of Dimensions
The Contractor shall become famliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.
3.2 CABLE | NSTALLATI ON
The Contractor shall obtain fromthe nmanufacturer an installation manual or

set of instructions which addresses such aspects as cabl e construction
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i nsul ation type, cable dianeter, bending radius, cable tenperature,
lubricants, coefficient of friction, conduit cleaning, storage procedures,
noi sture seals, testing for and purging noisture, etc. The Contractor
shall then performpulling calculations and prepare a pulling plan] which
shall be submtted along with the manufacturers instructions in accordance
wi th SUBM TTALS.

3.2.1 Cable Installation Plan and Procedure

Cable shall be installed strictly in accordance with the cable

manuf acturer's recommendations. Each circuit shall be identified by neans
of a fiber, lam nated plastic, or non-ferrous netal tags, or approved
equal, in each junction box, and each term nal. Each tag shall contain the
following information; cable type, conductor size, circuit nunber, circuit
vol tage, cable destination and phase identification

3.2.1.1 Cabl e I nspection

The cabl e reel shall be inspected for correct storage positions, signs of
physi cal damage, and broken end seals. |f end seal is broken, novisture
shall be removed fromcable in accordance with the cable manufacturer's
reconmendat i ons.

3.2.1.2 Duct d eani ng

Duct shall be cleaned with an assenbly that consists of a flexible nmandre
(manuf acturers standard product in |lengths recomrended for the specific
size and type of duct) that is 6.4 nm(1/4 inch) |less than inside dianeter
of duct, 2 wire brushes, and a rag. The cleaning assenbly shall be pulled
t hrough conduit a mininumof 2 tinmes or until |ess than a volune of 131
cubic centinmeters (8 cubic inches) of debris is expelled fromthe duct.

3.2.1.3 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with lubricant manufacturer's reconmrendati ons.

3.2.1. 4 Cabl e Installation

The Contractor shall provide a cable feeding truck and a cable pulling

wi nch as required. The Contractor shall provide a pulling grip or pulling
eye in accordance with cable manufacturer's recomendations. The pulling
grip or pulling eye apparatus shall be attached to pol ypropyl ene or manilla
rope followed by lubricant front end packs and then by power cables. A
dynanoneter shall be used to nonitor pulling tension. Pulling tension
shal |l not exceed cabl e manufacturer's reconmendations. The Contractor

shall not allow cables to cross over while cables are being fed into duct.
For cable installation in cold weather, cables shall be kept at 10 degrees
C (50 degrees F) tenperature for at |least 24 hours before installation

3.2.1.5 Cabl e Installation Plan

The Contractor shall submit a cable installation plan for all cable pulls
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in accordance with the detail draw ngs portion of paragraph SUBM TTALS.
Cable installation plan shall include:

a. Site layout drawing with cable pulls identified in nunmeric order
of expected pulling sequence and direction of cable pull.

b. List of cable installation equipnent.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent noisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall thrust pressure.

h. Cabl e nmini mrum bend radi us and m ni num di aneter of pulling wheels
used.

i. Cable jamratio.

j. Maximum al |l owabl e pulling tension on each different type and size
of conductor.

k. Maxi mum al | owabl e pulling tension on pulling device.
3.2.2 Duct Line

Low vol tage cables shall be installed in duct |ines where indicated. Cable
splices in | owvoltage cables shall be nmade i n manhol es, handhol es or
pul | boxes only. Neutral and grounding conductors shall be installed in the
sanme duct with their associ ated phase conductors.

3.3 DUCT LI NES
3.3.1 Requi renent s

Nurmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninumslope of 100 mm per 30 m (4 inches per 100 feet). Depending
on the contour of the finished grade, the high-point may be at a termnal
Short -radi us nmanuf act ured 90-degree duct bends will not be used. The

m ni mum manuf act ured bend radi us shall be 1200 mm (48 inches) for ducts 100
mm (4 inches) or greater in dianeter. Qherw se, |ong sweep bends having a
mnimmradius of 7.6 m (25 feet) shall be used for a change of direction
of nmore than 5 degrees, either horizontally or vertically. Both curved and
strai ght sections may be used to formlong sweep bends, but the nmaxi mum
curve used shall be 30 degrees and manufactured bends shall be used. Ducts
shal |l have dieletric separati on where they enter building.

3.3.2 Tr eat nent
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Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nmade with proper tools
and match factory tapers. A coupling recommended by the duct nanufacturer
shal | be used whenever an existing duct is connected to a duct of different
material or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cl eaned before being |aid.
Pl astic ducts shall be stored on a flat surface and protected fromthe
direct rays of the sun

.3.3 Concr et e Encasenent

Ducts requiring concrete encasenents shall conply with NFPA 70. The

separ ati on between adjacent el ectric power and conmunication ducts shal
conformto |EEE C2. Duct l|ine encasenents shall be nonolithic
construction. Were a connection is nmade to a previously poured
encasenent, the new encasenent shall be well bonded or doweled to the

exi sting encasenent. The Contractor shall subnit proposed bondi ng nethod
for approval in accordance with the detail draw ng portion of paragraph
SUBM TTALS. At any point, tops of concrete encasenents shall be not |ess
than the cover requirenents listed in NFPA 70 or on the draw ngs. At
railroad and airfield crossings, duct lines shall be encased with concrete
and reinforced as indicated to withstand specified surface |oadings. Were

ducts are jacked under existing pavenent, rigid steel conduit will be
installed because of its strength. To protect the corrosion-resistant
conduit coating, predrilling or installing conduit inside a |larger iron

pi pe sl eeve (jack-and-sleeve) is required. Separators or spacing bl ocks
shal | be nade of steel, concrete, plastic, or a conbination of these
materials placed not farther apart than 1.2 m (4 feet) on centers. Ducts
shal | be securely anchored to prevent novenent during the placenent of
concrete and joints shall be staggered at |east 150 mm (6 inches)
vertically.

. 3.4 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved.

.3.4.1 Pl asti c Duct

Duct joints shall be nmade by brushing a plastic solvent cenment on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twist to set
the joint tightly.

.3.5 Duct Line Markers

Duct |ine narkers shall be provided as indicated at the ends of |ong duct
line stubouts or for other ducts whose |ocations are indeterm nate because
of duct curvature or termnations at conpletely bel owgrade structures. In
addition to narkers, a 0.127 mm (5 ml) brightly colored plastic tape, not
less than 75 nm (3 inches) in width and suitably inscribed at not nore than
3 m(10 feet) on centers with a continuous netallic backing and a
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corrosion-resistant 0.0254 mm (1 ml) netallic foil core to pernmt easy
| ocation of the duct Iine, shall be placed approximately 300 mm (12 inches)
bel ow fini shed grade | evels of such |ines.

.4 CONNECTI ONS TO BUI LDI NGS

Cabl es shall be extended into the various buildings as indicated, and shal
be connected to the first applicable termnation point in each building.
Interfacing with building interior conduit systens shall be at conduit
stubouts termnating 1.5 m (5 feet) outside of a building and 900 mm (3
feet) below finished grade as specified and provided under Section 16415A
ELECTRI CAL WORK, | NTERIOR  After installation of cables, conduits shall be
seal ed with caul ki ng conpound to prevent entrance of noisture or gases into
bui | di ngs.

.5 GROUNDI NG3. 5.1 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be nade by a fusion-welding process. Gounding will be nmade to
the existing building ground systems. |f the underground duct systemis
conductive, it shall be bonded to the existing exterior counterpoise at
each end (where it crosses the counterpoise).

.5.2 Groundi ng and Bondi ng Conductors

Groundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the grounding el ectrode
system Groundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide nmaxi mum physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conmpound after
installation.

.6 FI ELD TESTI NG

.6.1 Cener al

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 14 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspections recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pnment, and test results. Field test reports shall be signed and dated
by the Contractor.

6.2 Saf ety
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The Contractor shall provide and use safety devices such as rubber gl oves,

protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnment which
are damaged due to inproper test procedures or handling.

.6.3 Low Vol t age Cabl e Test

Low vol tage cable, conplete with splices, shall be tested for insulation
resi stance after the cables are installed, in their final configuration
ready for connection to the equipnent, and prior to energization. The test
vol tage shall be 500 volts dc, applied for one m nute between each
conductor and ground and between all possible conbinati ons conductors in
the sane trench, duct, or cable, with all other conductors in the same
trench, duct, or conduit. The m ninmmvalue of insulation shall be:

R in negohns (rated voltage in kV + 1) x 304.8/(length of cable in neters)

R in negohns (rated voltage in kV + 1) x 1000/ (length of cable in feet

Each cable failing this test shall be repaired or replaced. The repaired
cable shall be retested until failures have been elin nated.

.6.4 Qperating Tests

After the installation is conpleted, and at such tines as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the requirenents herein. An operating test report shall be submtted
i n accordance wi th paragraph SUBM TTALS.

.7  ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation

mat eri al or operation have been corrected.

-- End of Section --
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SECTI ON 16403A

SW TCHBOARDS AND PANELBOARDS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 187 (1994) Copper Bar, Bus Bar, Rod and Shapes
ASTM B 317 (1992a) Al unmi num Al'l oy Extruded Bar, Rod,
Tube, Pipe, and Structural Shapes for
El ectrical Purposes (Bus Conductor)

ASME | NTERNATI ONAL ( ASMVE)

ASME Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose (I nch)

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENA NEERS (| EEE)
| EEE Cl12.1 (1988) Code for Electricity Metering
| EEE C57.13 (1993) Instrunent Transforners

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA I CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) Industrial Control Devices

Controll ers and Assenblies

NEMVA I CS 4 (1993) Industrial Control and Systens
Term nal Bl ocks

NEMA | CS 6 (1993) Industrial Control and Systens
Encl osures

NEVA PB 1 (1990) Panel boards
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NEVA PB 2 (1989) Deadfront Distribution Sw tchboards

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1993) National Electrical Code

UNDERWRI TERS LABCRATORI ES (UL)

UL 44 (1991; Rev thru Jan 1995) Rubber-
I nsul ated Wres and Cabl es
UL 50 (1992) Enclosures for Electrical Equipnent
UL 67 (1993; Rev thru May 1994) Panel boards
UL 489 (1991; Rev thru Dec 1994) Mol ded Case

Circuit Breakers and Circuit Breaker
Encl osures

UL 891 (1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

UL 1063 (1993; Rev thru Cct 1994) Machi ne-Too
Wres and Cabl es

1.2 SYSTEM DESCRI PTI ON

These specifications include the design, fabrication, assenbly, wring,
testing, and delivery of the itens of equi pnent and accessories and spare
parts listed in the Schedul e and shown on the draw ngs.

1.2.1 Rul es

The equi pnent shall conformto the requirenents of NFPA 70 unless nore
stringent requirenents are indicated herein or shown. NEMA rated and UL

| isted equi pmrent has been specified when avail able. Equi pnment nust neet
NEMA and UL construction and rating requirements as specified. No

equi valent will be acceptable. The contractor shall inmediately notify the
Contracting Oficer of any requirenents of the specifications or contractor
proposed materials or assenblies that do not conply with UL or NEMA.
International Electrotechnical Conmm ssion (IEC) rated equi pnent will not be
consi dered an acceptable alternative to specified NEMA ratings.

1.2.2 Coor di nati on

The general arrangenent of sw tchboards and panel boards is shown on the
contract drawi ngs. Any nodifications of the equi pment arrangenment or

devi ce requirenents as shown on the drawi ngs shall be subject to the
approval of the Contracting Oficer. |If any conflicts occur necessitating
departures fromthe draw ngs, details of and reasons for departures shal
be subnmitted and approved prior to inplenenting any change. All equi pnent
shal |l be conpletely assenbled at the factory. The switchboards may be
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di sassenbl ed into sections, if necessary, for conveni ence of handling,
shi pping, and installation

1.2.2.1 Physi cal Linitations

Physi cal space is extrenely limted where all new swi tchboards are to be
installed. This includes spaces in the existing Second Floor Electrica
Roons (Swi tchboards 52- 1A, 52-2A, GIS-1A, and GIS-2A), Basenent B2 UPS Room
(Swi t chboards UPSBPBB, UPSPB), and Basenent B2 El ectrical Room (UPSLA and
UPSLBB). Refer to the to-scale project draw ngs that show the equi pment

| ayouts on floor plans. A mininumof 1220 mm (48 inch) aisle space is to
be mai ntai ned for access and mai ntenance purposes in the front of all front
access sw tchboards. Switchboards requiring front and rear access will also
have 915 mm (36 inches) to the sides and 1065 mm (42 inches) to the rear of
swi t chboards for access and nmi ntenance. Brand nane(s)/nodels of equi pnent
listed in this specification are not intended to be restrictive but are
used to ensure that the equi pment necessary to nmeet project design
requirenents would fit in the mninml space avail able.

1.2.3 St andard Products

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in their manufacture and shall essentially duplicate
itens that have been in satisfactory use for at least 2 years prior to bid
opening. Al materials shall conformto the requirenments of these
specifications. Materials shall be of high quality, free fromdefects and
i nperfections, of recent manufacture, and of the classification and grades
designated. Al nmaterials, supplies, and articles not manufactured by the
Contractor shall be the products of other recognized reputable
manufacturers. |If the Contractor desires for any reason to deviate from

t he standards designated in these specifications, he shall, after award,
submt a statenent of the exact nature of the deviation, and shall subnit,
for the approval of the Contracting O ficer, conplete specifications for
the materials which he proposes to use.

1.2.4 Nanepl at es

Nanepl at es shall be made of | am nated sheet plastic or of anodized al um num
approxinmately 4 mllinmeters (1/8 inch) thick, engraved to provide white
letters on a black background. The nanepl ates shall be fastened to the
panel s in proper positions with anodi zed round-head screws. Lettering
shall be minimum 15 mllinmeters (1/2 inch) high. Naneplate designations
shall be in accordance with |ists on the draw ngs, and as a m ni num shal
be provided for the follow ng equi prent:

a. Switchboards

b. Individually-nmounted circuit breakers in Sw tchboard

c. Group-nounted circuit breakers in Sw tchboard

d. Panel boards

e. Individually-mounted circuit breakers in Panel board
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Equi pnent of the withdrawal type shall be provided with nanepl ates nounted
on the renovabl e equi pnent in |ocations visible when the equipnent is in
pl ace.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Drawi ngs; G
Shop Drawi ngs; G

The Contractor shall, within 30 cal endar days after [date of

award] [date of receipt by himof notice of award], subnmit for the
approval of the Contracting Oficer six (6) copies of outline
drawi ngs of all equipnent to be furnished under this contract,
together with weights and overall dinensions. Draw ngs shall show
the general arrangenent and overall dinmensions of the

swi t chboards, and panel boards. These draw ngs shall show space
requirenents, details of any floor supports to be enbedded in
concrete and provisions for conduits for external cables.

Swi t chboards; G
Panel boards; G

The Contractor shall, within 30 cal endar days after date of

recei pt by himof notice of award, submit for the approval of the
Contracting O ficer six (6) copies of electrical equipnent

drawi ngs. A single-line diagram equipnent |ist and nanepl ate
schedul e shall be provided for each swi tchboard and panel board.

SD- 03 Product Data
Equi pnent; G

The Contractor shall within 30 cal endar days after date of receipt
by himof notice of award submt for approval six (6) copies of
such descriptive cuts and infornmation as are required to
denonstrate fully that all parts of the equipnent will conformto
the requirenents and intent of the specifications. Data shal

i ncl ude descriptive data showi ng typical construction of the types
of equi pnent proposed, including the manufacturer's nane, type of
nol ded case circuit breakers or notor circuit protectors
performance capacities and other information pertaining to the
equi pnent. Six (6) sets of characteristic curves of the

i ndi vidual breaker trip elenent shall be subnitted.]

Factory Tests; 10
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The Contractor shall submit, within a mninumof 14 days prior to
the proposed date of tests, six (6) copies of manufacturer's
routine factory test procedures and production line tests for al
notor control centers and switchboards.

SD- 06 Test Reports
Factory Tests; 10

The Contractor shall submt six (6) conplete reproducible copies
of the factory inspection results and six (6) conplete
reproduci bl e copies of the factory test results in booklet form
including all plotted data curves, all test conditions, a listing
of test equipnent conplete with calibration certifications, and
al | neasurenents taken. Report shall be signed and dated by the
Contractor's and Contracting Officer's Representatives.

4 DELI VERY, STORAGE, AND HANDLI NG

The equi pnent shall be shipped as conpletely assenbled and wired as
feasible so as to require a mninmumof installation work. Each shi pping
section shall be properly match marked to facilitate reassenbly, and shal
be provided with renovable lifting channels with eye bolts for attachnent
of crane slings to facilitate lifting and handling. Any relay or other
devi ce which cannot withstand the hazards of shi pnment when nounted in place
on the equi pnent shall be carefully packed and shi pped separately. These
devi ces shall be marked with the nunber of the panel which they are to be
nounted on and fully identified. Al finished painted surfaces and netal
wor k shal |l be wrapped suitably or otherw se protected from damage during
shipment. Al parts shall be prepared for shipnment so that slings for
handl i ng may be attached readily while the parts are in a railway car or
transport truck. All spare parts and accessories shall be carefully
packaged and clearly marked.

.5 MAI NTENANCE

.5.1 Accessories and Tool s

A conpl ete set of accessories and special tools unique to equi pnent
provided and required for erecting, handling, dismantling, testing and
mai nt ai ni ng the apparatus shall be furnished by the Contractor

.5.2 Spare Parts

Spare parts shall be furnished as specified below. Al spare parts shal
be of the sanme material and worknmanshi p, shall neet the sane requirenents,
and shall be interchangeable with the corresponding original parts
furni shed.

a. 2 - Fuses of each type and size.

b. 1 - Circuit breaker auxiliary switch
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C. 2 - Qperating coils for each size ac contactor.
d. 1 - Qperating coil for each size dc contactor.

e. 2 - Conmplete sets of 3-pole stationary and novi ng cont act
assenblies for each size ac contactor.

f. 1 - Conplete set of 2-pole stationary and novi ng contact assenblies
for each size dc contactor.

g. 3 - Contactor overload relays of each type and rating, each rel ay
with a conplete set of contact bl ocks.

h. 2 - Indicating |lanp assenblies of each type.

i. 1 - Control transforner of each type and rating.

j. 1 - Control relay of each type and rating.

k. 1 - Contactor auxiliary contact of each type.

I. 4 - One quart containers of finish paint for indoor equipnent.
1.5.3 Modi fications to Existing Switchboards 52-1 and 52-2

Exi sting switchboards 52-1 and 52-2 are Westinghouse (currently

Cutl er-Hamrer), 200 KAIC Sym rating with Tri-pac breaker/fuse limter
assenblies. Breakers are equipped with ground fault protection, shunt
trip, auxiliary contacts for renote open/closed status. Cable bus taps
nmust be made in the existing switchboards to connect the new renote

swi t chboard 52-1A and 52-2A sections to the existing nain horizontal

swi t chboard busses. 2000 Anp mi ni mum copper bus bar extensions wll be
installed on the existing 4000 Anp, 200 KAIC Sym horizontal bus while
mai nt ai ni ng requi red manufacturer clearances necessary to acconmpdate the
new cabl e bus feeders. Modifications will be made in conjunction with the
exi sting sw tchboard manufacturer to ensure the UL Listing is naintained.

1.5. 4 New Swi t chboards 52-1A and 52-2A

The new Swi t chboards 52-1A and 52-2A will be 277/480 volt, 3phase, 4 wire,
2000 Amp bus switchboards. Switchboards used for basic design/footprint

| ayout is Cutler-Hammer with fixed nmounted type PB 1600 Anp Franme Tri - pac
breaker/fuse limter assenblies. Breaker trip ratings will be as indicated
on drawi ngs. Breakers are to be equipped with ground fault protection,
ground fault status/indicator panel, shunt trip, auxiliary contacts for
renote open/closed status. Wring fromthe shunt trips and breaker open
contacts are to be extended to respective switchboard GIS-1 and GIS-2 ASCO
control panels. Bracing and devices will be rated 200 KAI C Sym

Swi tchboards will be front and rear accessible. Dinensions specified for
each are 2,286 nm (90 inches) wi de by 915 mm (36 i nches) deep.

1.5.5 Modi fications to Existing Switchboards GIS-1 and GIS-2

Exi sting switchboards GIS-1 and GIS-2 are Square D with Square D circuit
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breakers and swi tchboard nmounted ASCO Automatic Transfer Switches.

Swi t chboard and devices are braced/rated for 50 KAIC Sym Breakers include
auxiliary contacts for open/closed status indication. On the face of the
Automatic Transfer Switch doors are ASCO Transfer Switch Status Panel s

whi ch include: an override switch (Test Operation/Nornmal), status lights
(Load connected to Normal/Enmergency), transfer test switch (Test/Nornmal).
Centralized renmpbte ASCO status/renpte control panels with graphic bus

di spl ays are | ocated on doors of GIS-1 and GIS-2. |Included on these panels
are indicating | anps and switching for each of the Automatic Transfer

Swi tches nounted in the respective swtchboards. |Included for each
Automatic Transfer Switch are: Red/ Geen (Qpen-C osed) breaker status

| anps, Red status lanp (Transfer Switch in energency position), lighted
pushbutton switch with white or anber lanp (Trip breaker in respective 52-1
or 52-2 switchboard). Existing white faceplates with black engraving are
to be removed fromthe doors of GIS-1 and GIS-2 and are to be replaced with
new t hat have been revised to include the two new transfer swi tches in each
of switchboards GIS-1A and GIS-2A. Drill doors to accombdate new |ights,
switches, etc. Wrding and panel style are to match those that are

exi sting. Cable bus taps nust be nade in the existing switchboards to
connect the new renote sw tchboard GIS-1A and GTS-2A sections to the

exi sting main horizontal sw tchboard busses. 2000 Anp m ni num copper

busbar extensions will be installed on the existing 2000 Anp, 50 KAIC Sym
hori zontal bus while maintaining required manufacturer clearances necessary
to acconmpdate the new cable bus feeder lugs. Modifications will be nade
in conjunction with the existing swtchboard manufacturer to insure the UL
Listing is mmintai ned.

.5.6 New Swi t chboards GIS- 1A and GIS-2A

The new Swi t chboards GIS- 1A and GIS-2A will be 277/480 volt, 3 phase, 4
wire, 2000 Anp bus switchboards. Swi tchboards used for basic
design/footprint layout is Square D I-Line with fixed nounted type NE 1200
Amp frame circuit breakers and ASCO 1200 Anp Automatic Transfer Switches.
Breaker trip ratings will be as indicated on drawings. On the face of the
Automatic Transfer Switch doors install ASCO Transfer Switch Status Panel s
whi ch include: an override switch (Test Operation/Nornmal), status lights
(Load connected to Normal/Enmergency), transfer test switch (Test/Normal).
Wordi ng and panel style are to match those that are existing. Refer to
Section 16410A AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH, for
the automatic transfer switches. Swtchboards will be front and rear
accessi ble. Bracing and devices will be rated 50 KAIC Sym Dinensions for
each are 2,896 nm (114 inches) w de by 915 nm (36 inches) deep.

.5.7 New Swi t chboar ds UPSBPBA and UPSBPBB

The new Swi t chboards UPSBPBA and UPSBPBB wi || be 277/480 volt, 3 phase, 4
wire, 1200 Anp bus switchboards. Switchboards will be three breaker 1200
Anmp Franme By-Pass Schenme with a fourth breaker for connection to a portable
| oad bank for testing. UPS Systens UPSA and UPSB Mai nt enance By- pass
Breaker switchboards. Switchboards used for basic design/footprint |ayout
is Cutler-Hamer. Switchboards will be totally front accessible. Breaker
trip and short circuit ratings will be as indicated on contract draw ngs.

Di nensions for each is: 915 mm (36 inches) wi de by 610 mm (24 inches) deep.
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1.5.8 New Swi t chboar ds UPSPA and UPSPB

The new Swi t chboards UPSPA and UPSPB wi ||l be 277/480 volt, 3 phase, 4 wire,
1000 Anp bus switchboards. Swi tchboards used for basic design/footprint

| ayout is Square D. Switchboards will be totally front accessible.
Circuit breaker frames/trips/quantities, and short circuit rating will be
as indicated on contract drawings. Install Transient Voltage Surge

Suppressor (TVSS). Dinensions for each are: 1,524 nmm (60 inches) w de by
610 nmm (24 inches) deep.

The new Swi t chboards UPSPA and UPSPB wi ||l be 120/208 volt, 3 phase, 4 wire,
800 Anp bus switchboards. Swi tchboards used for basic design/footprint

| ayout is Square D. Switchboards will be totally front accessible.
Circuit breaker frames/trips/quantities, and short circuit rating will be
as indicated on contract drawings. Install Transient Voltage Surge

Suppressor (TVSS). Dinensions for each are: 1,981 mm (78 inches) w de by
610 nmm (24 inches) deep.

1.5.9 New Panel boar ds

New panel boards wi Il be as schedul ed and indicated on contract draw ngs.
PART 2 PRODUCTS
2.1  CONNECTI ONS

Al bolts, studs, machine screws, nuts, and tapped holes shall be in
accordance with ASME Bl1.1. The sizes and threads of all conduit and
fittings, tubing and fittings, and connecting equi pnent shall be in
accordance with ASME B1.20.1. All ferrous fasteners shall have
rust-resistant finish and all bolts and screws shall be equi pped with
approved | ocki ng devices. Manufacturer's standard threads and construction
may be used on small itens which, in the opinion of the Contracting
Oficer, are integrally replaceable, except that threads for external
connections to these itenms shall neet the above requirenents.

2.2 MOLDED CASE Cl RCU T BREAKERS

Mol ded case circuit breakers shall conformto the applicable requirenents
of NEMA AB 1 and UL 489. The circuit breakers shall be nanually-operated,
shal | be qui ck-nmake, quick-break, conmmon trip type, and shall be of
automatic-trip type unless otherw se specified or indicated on the

drawi ngs. All poles of each breaker shall be operated sinultaneously by
neans of a conmon handle. The operating handles shall clearly indicate
whet her the breakers are in "On," "Of," or "Tripped" position and shal
have provisions for padlocking in the "Of" position. Personnel safety
line term nal shields shall be provided for each breaker. The circuit
breakers shall be products of only one nanufacturer, and shall be

i nt erchangeabl e when of the same frane size. [Wuere indicated on the
drawi ngs, circuit breakers shall be provided with shunt trip devices.]
[Where indicated on the drawings, circuit breakers shall be provided with
bell alarmcontacts that close on automatic operation only. The contacts
shal | be suitable for 125 volts dc and shall reset when the breaker is
reset.
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2.2.1 Trip Units

Except as otherwi se noted, the circuit breakers, of frane sizes and the
trip unit ratings as shown on the draw ngs, shall be provided with

conbi nati on thernmal and instantaneous nmagnetic or solid state trip units.
The Governnent reserves the right to change the indicated trip ratings,
within frame limts, of the trip devices at the tine the shop drawi ngs are
submitted for approval. The breaker trip units shall be interchangeable
and the instantaneous magnetic trip units shall be adjustable on frane
sizes larger than 150 anperes. Nonadjustabl e instantaneous magnetic trip
units shall be set at approximately 10 tinmes the continuous current ratings
of the circuit breakers. Solid state trip units, where indicated, shal

al so have adjustable long tine pick-up and del ay, short tine pick-up and
del ay, and ground fault pick-up and del ay.

2.2.2 480-Volt AC Circuits

Crcuit breakers for 480-volt or 277/480-volt ac circuits shall be rated
600 volts ac, and shall have an UL listed mninuminterrupting capacity of
14,000 symetrical anperes at 600 volts ac. See drawi ngs for interrupting
capacity requirements.

2.2.3 120/ 240-Volt AC Circuits

Crcuit breakers for 120-volt ac circuits shall be rated not |ess than
120/ 240 or 240 volts ac, and shall have a UL listed nminimminterrupting
capacity of 10,000 symmetrical amperes. See drawi ngs for interrupting
capacity requirements.

2.2.4 125-Volt DC Circuits

Circuit breakers for 125-volt dc circuits shall be two-pole rated 125/250
or 250 volts dc, and shall have an UL listed mnimuminterrupting capacity
of 10, 000 anperes dc.

2.3 WRING

Al control wire shall be stranded tinned copper switchboard wire with
600-volt flane-retardant insulation Type SIS neeting UL 44 or Type MIW
nmeeting UL 1063, and shall pass the VW1 flane tests included in those
standards. H nge wire shall have Cass K stranding. Current transforner
secondary | eads shall be not snaller than No. 10 AWG The ni ni mum si ze of
control wire shall be No. 14 AW Power wiring for 480-volt circuits and
bel ow shal|l be of the sanme type as control wiring and the m ni num size
shall be No. 12 AWG  Special attention shall be given to wiring and
term nal arrangenent on the termnal blocks to permt the individua
conductors of each external cable to be term nated on adjacent termna
poi nt s.

2.4  TERM NAL BLOCKS

Control circuit termnal blocks for control wiring shall be nol ded or
fabricated type with barriers, rated not |ess than 600 volts. The
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termnals shall be renmovable binding, fillister or washer head screw type,
or of the stud type with contact and | ocking nuts. The terninals shall be
not less than No. 10 in size and shall have sufficient |ength and space for
connecting at least two indented ternmnals for 10 AWs conductors to each
termnal. The termnal arrangenent shall be subject to the approval of the
Contracting O ficer and not less than four (4) spare terminals or 10
percent, whichever is greater, shall be provided on each bl ock or group of
bl ocks. Modul ar, pull apart, term nal blocks will be acceptable provided
they are of the channel or rail-nounted type. The Contractor shall submt
data showi ng that the proposed alternate will accommpdate the specified
nunber of wires, are of adequate current-carrying capacity, and are
constructed to assure positive contact between current-carrying parts.

4.1 Types of Term nal Bl ocks

.4.1.1 Short-Circuiting Type

Short-circuiting type term nal blocks shall be furnished for all current
transformer secondary |eads and shall have provision for shorting together
all leads fromeach current transformer without first opening any circuit.
Term nal bl ocks shall neet the requirenments of paragraph CONTROL CIRCU T
TERM NAL BLOCKS above.

.4.1.2 Load Type

Load term nal blocks rated not |ess than 600 volts and of adequate capacity
shal | be provided for the conductors for NEMA Size 3 and snaller notor
controllers and for other power circuits except those for feeder tap units.
The termnals shall be of either the stud type with contact nuts and

| ocking nuts or of the renpvable screw type, having | ength and space for at
| east two indented termnals of the size required on the conductors to be
term nated. For conductors rated nore than 50 anperes, screws shall have
hexagonal heads. Conducting parts between connected term nals shall have
adequat e contact surface and cross-section to operate w thout overheating.
Each connected terninal shall have the circuit designation or w re nunber
pl aced on or near the terminal in pernmanent contrasting col or

. 4.2 Marking Strips

White or other light-colored plastic narking strips, fastened by screws to
each term nal block, shall be provided for wire designations. The wire
nunbers shall be made with permanent ink. The nmarking strips shall be
reversible to permt marking both sides, or two nmarking strips shall be
furni shed with each block. Marking strips shall acconmpbdate the two sets
of wire nunbers. Each device to which a connection is made shall be
assigned a device designation in accordance with NEVMA ICS 1 and each device
term nal to which a connection is nade shall be marked with a distinct

term nal nmarking corresponding to the wire designation used on the
Contractor's schematic and connection diagrans. The wire (term nal point)
desi gnations used on the Contractor's wiring diagrans and printed on

term nal block nmarking strips may be according to the Contractor's standard
practice; however, additional wire and cabl e designations for
identification of renpote (external) circuits shall be provided for the
Government's wire designations. Prints of draw ngs submtted for approval
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will be so marked and returned to the Contractor for addition of the
designations to the termnal strips and tracings, along with any
rearrangement of points required.

.5 SW TCHBOARDS

The switchboards shall be dead-front sw tchboards conforning to NEVA PB 2
and | abel ed under UL 891. The switchboards shall be conpletely encl osed
sel f-supporting netal structures with the required nunber of vertical pane
sections, buses, nol ded-case circuit breakers, and other devices as shown
on the drawings. Switchboards shall be fully rated for a short-circuit
current symretrical anperes RVMS AC as specified on the draw ngs.

.5.1 Encl osure

Each sw tchboard encl osure shall be NEMA type 1 and type 2 built with

sel ected snooth sheet steel panels of not less than 1.9 nillineters (No. 14
gage). Exposed panels on the front and ends shall have bent angle or
channel edges with all corner seans wel ded and ground smooth. The front

out side surfaces shall not be drilled or welded for the purpose of
attaching wires or mounting devices if such holes or fastenings will be
visible fromthe front. The front panels shall be nade in sections flanged
on four sides and attached to the framework by screws and arranged for
ready renoval for inspection or nmmintenance. Rear access to the bus and
devi ce connections shall be provided on type 2 switchboards. Ventilating
openi ngs shall be provided as required and shall preferably be of the
grille type. Al ventilating openings shall be provided with
corrosion-resi stant insect-proof screens on the inside. Each switchboard
shal |l be provided with a channel iron base at front, rear, and sides, with
exposed ends covered by wel ded steel plates. G out holes shall be
provided. The switchboard sections shall be bolted to the base.

Swi t chboards shall be nobunted as shown on the draw ngs and nounting
materials shall be furnished by the Contractor as indicated. All interior
and exterior steel parts shall be treated to inhibit corrosion and shall be
pai nted as specified in paragraph PAI NTI NG

.5.2 Bus

Al'l buses shall be of copper and all bolted splices and connections between
buses and for extensions or taps for equi pment shall be tin or
silver-plated throughout. Copper bars and shapes for bus conductors shal
conformto the applicable requirenents of ASTM B 187, and ASTM B 317. All
splices for field assenbly shall be bolted with at | east two bolts and
shal |l enploy the use of "Belleville" washers in the connection. Horizonta
and vertical power buses have m nimum current ratings as shown on the

drawi ngs. The buses shall be insulated for not |ess than 600 volts. Shop
splices and tap connections shall be brazed, pressure-welded or bolted.

Al splices for field assenbly shall be bolted. The buses shall be nounted
on insulating supports of wet process porcelain, glass polyester, or
suitabl e nol ded material, and shall be braced to withstand not |ess than
symmetri cal anmperes ac specified on the draw ngs.

5.3 Groundi ng Bus
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A copper ground bus, rated not |ess than 300 anps, extending the entire

| ength of the assenbled structure, shall be nobunted near the bottom of
enclosure. A full clanp-type sol derl ess copper or copper alloy lug for No.
2/ 0 AWG stranded copper cable shall be provided at each end of the bus for
connection to the station groundi ng system

2.5.4 Conponent s

Each swi tchboard shall be equi pped with nol ded-case circuit breakers
conform ng to paragraph MOLDED CASE Cl RCU T BREAKERS and with frane sizes,
trip ratings, and term nal connectors for attachnent of outgoing power
cabl es as shown on the drawings. The circuit breakers shall be

i ndividual ly stationary nounted, as shown on the draw ngs, and shall be
operabl e and renovable fromthe front. Were shown on the draw ngs,
circuit breakers shall be enclosed in individual conpartnents. The
group-mounted circuit breakers shall be provided conplete with bus work in
an integrated assenbly on the sw tchboard and shall conformto the
appl i cabl e requi renents of paragraph PANELBOARDS

2.6 PANELBOARDS

Panel boards shall consist of assenblies of nol ded-case circuit breakers

wi th buses and terminal lugs for the control and protection of branch
circuits to notors, heating devices and ot her equi pnent operating at 480
volts ac or less. Panel boards shall be UL 67 |abeled. "Loadcenter" type
panel s are not acceptable. Panel boards shall be designed for installation
in surface-nmounted or flush-nounted cabinets accessible fromthe front
only, as shown on the drawi ngs. Panel boards shall be fully rated for a
short-circuit current symretrical anperes RVS ac specified on the contract
dr awi ngs.

2.6.1 Encl osure

Encl osures shall nmeet the requirenments of UL 50. Al cabinets shall be
fabricated fromsheet steel of not less than 3.5 mllineters (No. 10 gage)
if flush-mounted or nounted outdoors, and not less than 2.7 millinmeters
(No. 12 gage) if surface-mounted indoors, with full seam wel ded box ends.
Cabi nets nounted outdoors or flush-nounted shall be hot-di pped gal vani zed
after fabrication. Cabinets shall be painted in accordance w th paragraph
PAI NTI NG Front edges of cabinets shall be formflanged or fitted with
structural shapes wel ded or riveted to the sheet steel, for supporting the
panel board front. Al cabinets shall be so fabricated that no part of any
surface on the finished cabinet shall deviate froma true plane by nore
than 3 mllimeters (1/8 inch). Holes shall be provided in the back of

i ndoor surface-nounted cabinets, with outside spacers and inside
stiffeners, for nmounting the cabinets with a 15 mllineter (1/2 inch) clear
space between the back of the cabinet and the wall surface. Flush doors
shal | be nobunted on hinges that expose only the hinge roll to view when the
door is closed. Each door shall be fitted with a conbined catch and | ock
except that doors over 600 millinmeters (24 inches) long shall be provided
with a three-point latch having a knob with a T-handle, and a cyli nder

l ock. Two keys shall be provided with each |ock, and all |ocks shall be
keyed al i ke. Finished-head cap screws shall be provided for nmounting the
panel board fronts on the cabinets. Enclosure shall have nanmeplates in
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accordance with paragraph NAVEPLATES. Directory hol ders, containing a
neatly typed or printed directory under a transparent cover, shall be
provi ded on the inside of panel board doors.

2.6.2 Buses

Al'l panel boards shall be of the dead-front type with buses and circuit
breakers mounted on a plate or base for installation as a unit in a
cabinet. Al buses shall be of copper and shall be tin or silver-plated

t hroughout. Copper bars and shapes for bus conductors shall conformto the
applicable requirements of ASTM B 187, and ASTM B 317. The sizes of buses
and the details of panel board construction shall neet or exceed the

requi renents of NEMA PB 1. Suitable provisions shall be made for nounting
t he bus within panel boards and adjusting their positions in the cabinets.
Term nal lugs required to accommpdat e the conductor sizes shown on the
drawi ng, shall be provided for all branch circuits larger than No. 10 AWG
A grounding lug suitable for 1/0 AWG wire shall be provided for each

panel boar d.

2.6.3 Conponent s

Each branch circuit, and the main buses where so specified or shown on the
drawi ngs, shall be equi pped with nol ded-case circuit breakers having
overcurrent trip ratings as shown on the drawings. The circuit breakers
shal |l be of a type designed for bolted connection to buses in a panel board
assenbly, and shall neet the requirenments of paragraph MOLDED CASE Cl RCU T
BREAKERS. Circuit breakers of the same frame size and rating shall be

i nterchangeable. [Bell alarmcontacts shall be furnished as indicated on
the drawi ngs and shall be wired to ternmi nal blocks nounted in the cabinet.
Term nal bl ocks shall conformto requirenents of paragraph TERM NAL BLOCKS. ]

2.7 PAI NTI NG

Interior and exterior steel surfaces of equi pnent enclosures shall be

t horoughly cl eaned and then receive a rust-inhibitive phosphatizing or
equi valent treatnent prior to painting. Exterior surfaces shall be free
from hol es, seans, dents, weld nmarks, |oose scale or other inperfections.
Interior surfaces shall receive not |ess than one coat of
corrosion-resisting paint in accordance with the nanufacturer's standard
practice. Exterior surfaces shall be prined, filled where necessary, and
given not less than two coats baked enanmel with sem gl oss finish.

Equi pnent | ocated i ndoors shall be ANSI Light Gay.Al touch-up work shal
be done with nmanufacturer's coatings as supplied under paragraph SPARE
PARTS.

2.8 FACTORY TESTS

Each item of equi pnent supplied under this contract shall be given the
manufacturer's routine factory tests and tests as specified below, to

i nsure successful operation of all parts of the assenblies. Al tests
required herein shall be witnessed by the Contracting O ficer unless waived
in witing, and no equi pnent shall be shipped until it has been approved
for shipment by the Contracting Officer. The Contractor shall notify the
Contracting O ficer a mninmum of 14 days prior to the proposed date of the
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tests so that arrangenments can be made for the Contracting Oficer to be
present at the tests. The factory test equi pnment and the test nethods used
shall conformto the applicable NEMA Standards, and shall be subject to the
approval of the Contracting Oficer. Reports of all witnessed tests shal
be signed by witnessing representatives of the Contractor and Contracting
Oficer. The cost of performng all tests shall be borne by the Contractor
and shall be included in the prices bid in the schedule for equi pnent.

2.8.1 Swi t chboards Tests
2.8.1.1 Producti on Tests

Each swi tchboard shall be conpletely assenbl ed and given applicable
production tests for assenbled sw tchgear as specified in NEVMA PB 2

2.8.1.2 Short Circuit Tests

If the unit is not UL | abeled for the specified short circuit, the
contractor may submit design tests denmpnstrating that satisfactory
short-circuit tests have been nade on a switchboard of simlar type of
construction and of the same short-circuit rating as the sw tchboards
specified to be furnished under these specifications.

2.8.2 Panel boards Tests
Each panel board shall be assenbled with cabinet and front to the extent
necessary to check the fit and provisions for installing all parts in the
field. Each panel board shall be given a dielectric test in accordance with
NEMA PB 1. Al circuit breakers shall be operated to check mechanica
adjustrments. Al doors and | ocks shall be checked for door clearances and
fits and the perfornmance of |ock and | atches.

PART 3 EXECUTI ON

3.1  TESTI NG AND VALI DATI ON

Refer to Section 16080 for supplenental testing and validation of equi pment
and systens.

-- End of Section --
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SECTI ON 16410A

AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ASTM

| EEE

| EEE

| EEE

NENVA

NENVA

NENVA

NENVA

NENVA

NFPA

NFPA

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

B 117

I NSTI TUTE OF ELECTRI CAL

C37.13

C37.90.1

C62. 41

(1997) Operating Salt Spray (Fog) Apparatus
AND ELECTRONI CS ENG NEERS (| EEE)

(1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

(1989; R 1991) |EEE Standard Surge
W thstanding Capability (SW) Tests for
Protective Rel ays and Rel ay Systens

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ICS 1

ICS 2

ICS 10

(1993) Industrial Controls and Systens

(1993) Industrial Control Devices,
Controll ers and Assenblies

(1993) Industrial Control and Systens
Term nal Bl ocks

(1993) Industrial Control and Systens,
Encl osures

(1993) Industrial Control and Systems: AC
Transfer Swi tch Equi pnent

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

70

110

(1999) National Electrical Code

(1999) Emergency and Standby Power Systens

UNDERWRI TERS LABCRATORI ES (UL)

SECTI ON 16410A Page 1



Ft.

Bel voir, Nolan Bl dg. UPS 10080001
UL 1008 (1996; Rev Sep 1997) Transfer Switch
Equi pnent
UL 1066 (1997) Low Voltage AC and DC Power Circuit
Breakers Used in Encl osures
.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Switches; 10

Schenmatic, external connection, one-line schematic and wiring

di agram of each ATS assenbly. Interface equi pnent connection

di agram showi ng conduit and wiring between ATS and rel ated

equi pnent. Device, naneplate, and item nunbers shown in |ist of
equi pnent and material shall appear on draw ngs wherever that item
appears. Diagrams shall show interl ocking provisions and
cautionary notes, if any. Operating instructions shall be shown
either on one-line diagramor separately. Unless otherw se
approved, one-line and el enentary or schematic diagrans shall
appear on sane draw ng.

Equi pnent; 10
Installation; 10

Di nensi oned pl ans, sections and el evati ons show ng mni ni num
cl earances, weights, and conduit entry provisions for each ATS.

SD- 03 Product Data

Material; 10
Equi pnent; 10

Li st of proposed equi pnent and material, containing a description
of each separate item

SD- 06 Test Reports
Tests; G
A description of proposed field test procedures, including
proposed date and steps describing each test, its duration and
expected results, not |less than 2 weeks prior to test date.
Certified factory and field test reports, within 14 days foll ow ng

conpletion of tests. Reports shall be certified and dated and
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shal | denonstrate that tests were successfully conpleted prior to
shi pnent of equi pnent.

SD-07 Certificates

Equi pnent; 10
Material; 10

Certificates of conpliance showi ng evidence of UL listing and
conformance with applicable NEMA standards. Such certificates are
not required if manufacturer's published data, subnitted and
approved, reflect UL listing or confornmance with applicabl e NEVA
st andar ds.

Swi t chi ng Equi prent; 10

Evi dence that ATS withstand current rating (WCR) has been

coordi nated with upstream protective devices as required by UL 1008.
Upon request, manufacturer shall also provide notarized letter
certifying conpliance with requirenents of this specification,

i ncluding withstand current rating.

SD-10 Operation and Mai ntenance Data

Swi t chi ng Equi prent; 10O
Instructions; 10

Si x copi es of operating manual outlining step-by-step procedures
for system startup, operation, and shutdown. Manual shall include
manuf acturer's nane, nodel nunber, service manual, parts list, and
brief description of equi pment and basic operating features.
Manufacturer's spare parts data shall be included with supply
source and current cost of recommended spare parts. Six copies of
mai nt enance manual listing routine mai ntenance, possible
breakdowns, repairs, and troubl eshooting guide. Manual shall
include sinplified wiring and control diagrans for system as

i nstall ed.

1.3 GENERAL REQUI REMENTS
1.3.1 St andard Product

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in manufacturing the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. The experience use shall include applications in
simlar circunmstances and of same design and rating as specified ATS.

Equi pnrent shall be capabl e of being serviced by a manufacturer-authorized
and trained organization that is, in the Contracting Oficer's opinion
reasonably convenient to the site

1.3.2 Narepl at e

Nanmepl at e showi ng nanufacturer's name and equi pnment ratings shall be made

SECTI ON 16410A Page 3



Ft. Belvoir, Nolan Bldg. UPS 10080001

of corrosion-resistant material with not less than 3 mfmm (1/8 inch) (1/8
inch) tall characters. Naneplate shall be nounted to front of enclosure
and shall conply with nanmeplate requirenments of NEMA I CS 2

1.4 SERVI CE CONDI TI ONS

Seism c requirenents shall be as specified in Section 16070 SEI SM C
PROTECTI ON FOR ELECTRI CAL EQUI PMENT . ATS shall be suitable for prol onged
performance under foll ow ng service conditions:

a. Altitude: 21 m (69 feet) above nean sea |evel
b. Relative Humidity: 70 percent maxi num continuous.
c. Tenperature: Mnus 13.3 to 40.5 C (8 to 105 degrees F)
d. Seismc Parameters: Zone 1.
PART 2 PRODUCTS
2.1 AUTOVATI C TRANSFER SW TCH ( ATS)

Two types of automatic transfer switches are to be installed as part of
this project. The first type is a NEMA 1 encl osed, 60 Anp, 480 volt, 3
phase, 3 wire + ground unit to transfer nechani cal equi prent | oads between
UPSA and UPSB. The second type are to be sw tchboard mounted in new

swi t chboards GIS- 1A and GIS-2A. These transfer switches shall be 1200 anp,
3 pole, 480 volt, 3 phase, 3 wire plus ground for connection to the UPS
Inverters, and 1000 anp, 4 pole, 480/277 volt, 3 phase, 4 wire plus ground
for connection to the UPS By-pass. These transfer switches are to transfer
| oads between existing nornal power Sw tchboards 52-1 and 52-2 and existing
enmer gency power Switchboards GIS-1 and GIS-2. On the face of each of the
Automatic Transfer Switch doors in existing Switchboards GIS-1 and GIS-2
are "ASCO Transfer Switch Status Panel s" which include: an override switch
(Test Qperation/Nornmal), status |lights (Load connected to

Nor mal / Emer gency), transfer test switch (Test/Normal). On the face of

exi sting Switchboards GIS-1 and GIS-2 are centralized renote ASCO
status/renote control panels with graphic bus displays. |Included on these
two existing control panels are indicating | anps and sw tching for each of
the Automatic Transfer Switches nounted in their respective sw tchboards
GIS-1 and GTS- 2.

ATS shall be electrically operated and nechanically held in both operating
positions. ATS shall be suitable for use in energency systens described in
NFPA 70. ATS shall be UL listed. ATS shall be nmanufactured and tested in
accordance with applicable requirenents of | EEE C37.90.1, |EEE C37.13, |EEE
C62.41, I EEE Std 602, NEMA ICS 1, NEMA ICS 2, NEMA ICS 10, UL 1008 and UL
1066. ATS shall conformto NFPA 110. To facilitate maintenance,
manufacturer's instruction manual shall provide typical maxi num contact

vol tage drop readi ngs under specified conditions for use during periodic
mai nt enance. Manufacturer shall provide instructions for determ nation of
contact integrity. ATS shall be rated for continuous duty at specified
continuous current rating. ATS shall be fully conpatible and approved for
use with BP/IS specified. BP/IS shall be considered part of ATS system
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ATS shal |l have follow ng characteristics:
a. Voltage: 480 volts ac.
b. Nunber of Phases: Three.
c. Nunber of Wres: Three.
d. Frequency: 60 Hz.
e. Poles: Three swtched.

f. ATS WCRT Rated to withstand short-circuit current of 50 KAIC for
1200 Amp units and 42 KAIC for 60 Anp units, RMS symmetri cal

g. Nonwelding Contacts: Rated for nonwel di ng of contacts when used
wi th upstream feeder overcurrent devices shown and with avail abl e
fault current specified.

h. Min Contacts: Contacts shall have silver alloy conposition.
1.1 Override Tinme Del ay

Tinme delay to override nonitored source deviation shall be adjustable from
0.5 to 6 seconds and factory set at 1 second. ATS shall nonitor phase
conductors to detect and respond to sustained voltage drop of 15 percent of
nom nal between any two nornmal source conductors and initiate transfer
action to emergency source and start engine driven generator after set tine
peri od. Pickup voltage shall be adjustable from85 to 100 percent of

nom nal and factory set at 90 percent. Dropout voltage shall be adjustable
from75 to 98 percent of pickup value and factory set at 85 percent of

nom nal

. 1.2 Transfer Tine Del ay

Time del ay before transfer to enmergency power source shall be adjustable
fromO to 5 mnutes and factory set at O m nutes. ATS shall nonitor
frequency and vol tage of emergency power source and transfer when frequency
and voltage are stabilized. Pickup voltage shall be adjustable from85 to
100 percent of nominal and factory set at 90 percent. Pickup frequency
shal | be adjustable from90 to 100 percent of nom nal and factory set at 90
percent.

. 1.3 Return Tinme Del ay

Tinme del ay before return transfer to nornal power source shall be
adjustable fromO to 30 minutes and factory set at 30 mnutes. Tine delay
shal |l be automatically defeated upon | oss or sustained undervoltage of
enmer gency power source, provided that nornal supply has been restored.

. 1.4 Engi ne Shutdown Ti ne Del ay

Tinme del ay shall be adjustable fromO to 30 minutes and shall be factory
set at 10 m nutes.
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1.5 Auxiliary Contacts

Two normally open and two normally closed auxiliary contacts rated at 15
anperes at 120 volts shall operate when ATS is connected to nornmal power
source, and two nornally open and two nornmally closed contacts shal
operate when ATS is connected to energency source.

1.6 Suppl ement al Feat ures
ATS shall be furnished with the foll ow ng:
a. Engine start contact.
b. Emergency source nonitor
c. Test switch to sinmulate nornal power outage.

d. Voltage sensing. Pickup voltage adjustable from85 to 100 percent
of nominal; dropout adjustable from 75 to 98 percent of pickup

e. Tine delay bypass switch to override return tinme delay to nornal
f. Manual return-to-normal switch.

g. Means shall be provided in the ATS to insure that
nmot or/transformer |oad inrush currents do not exceed nornma
starting currents. This shall be acconplished with either
i n-phase nmonitoring, tine-delay transition, or |oad voltage decay
sensing nethods. |f nmanufacturer supplies an in-phase nonitoring
system the nmanufacturer shall indicate under what conditions a
transfer cannot be acconplished. |[|f the nmanufacturer supplies a
tinme-delay transition system the manufacturer shall supply
recommendations for establishing tine delay. |If load voltage
decay sensing is supplied, the |oad voltage setting shall be user
pr ogr ammabl e.

1.7 Qper at or

Manual operator conforming to UL 1008 shall be provided, and shal

i ncorporate features to prevent operation by unauthorized personnel. ATS
shal | be designed for safe nanual operation under full |oad conditions. If
manual operation is acconplished by opening the door, then a dead-front
shal | be supplied for operator safety.

.1.8 Override Switch

Override switch shall bypass autonatic transfer controls so ATS will
transfer and renmmin connected to energency power source, regardl ess of
condition of normal source. If emergency source fails and normal source is
avai | abl e, ATS shall autonmatically retransfer to normal source.

1.9 Green Indicating Light
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A green indicating light shall supervise/provide normal power source switch
position indication and shall have a nanepl ate engraved NORVAL.

2.1.10 Red | ndi cating Light

A red indicating |light shall supervise/provi de energency power source
switch position indication and shall have a nanepl ate engraved EMERGENCY.

2.2 ENCLOSURE

ATS and accessories shall be installed in wall-npbunted and free-standing,
floor-nounted sw tchboards as noted in paragraph 2.1 above, NEMA ICS 6
Type 1, snooth sheet nmetal enclosure constructed in accordance with
applicable requirenments of UL 1066 and/or UL 1008. Doors shall have

sui tabl e hinges, |ocking handle | atch, and gasketed janb. Metal gauge
shall be not less than No. 14. Enclosure shall be equipped with at | east
two approved grounding lugs for grounding enclosure to facility ground
system usi ng No. 4 AWG copper conductors. Factory wiring within enclosure
and field wiring ternminating within enclosure shall conply with NFPA 70.
If wiring is not color coded, wire shall be permanently tagged or nmarked
near termnal at each end with wire nunmber shown on approved det ai

drawi ng. Terminal block shall conformto NEMA ICS 4. Terminals shall be
arranged for entrance of external conductors fromtop and bottom of

encl osure as shown. Main switch termnals, including neutral termnal if
used, shall be pressure type suitable for term nation of external copper
conduct ors shown.

2.2.1 Construction

Encl osure shall be constructed for ease of renpval and repl acenent of ATS
conponents and control devices fromfront w thout disconnection of externa
power conductors or renoval or disassenbly of major conponents. Enclosure
of ATS with BP/IS shall be constructed to protect personnel from energized
BP/ 1S conponents during ATS nai nt enance.

2.2.2 O eani ng and Pai nting

Both the inside and outside surfaces of an encl osure, including neans for
fastening, shall be protected against corrosi on by enaneling, galvanizing,
pl ati ng, powder coating, or other equivalent neans. Protection is not
required for netal parts that are inherently resistant to corrosion
bearings, sliding surfaces of hinges, or other parts where such protection
is impractical. Finish shall be manufacturer's standard naterial, process,
and col or and shall be free fromruns, sags, peeling, or other defects. An
encl osure marked Type 1shall be acceptable if there is no visible rust at
the conclusion of a salt spray (fog) test using the test nethod in ASTM B
117, enploying a 5 percent by weight, salt solution for 24 hours.

2.3  TESTING
2.3.1 Factory Testing
A prototype of specified ATS shall be factory tested in accordance with UL

1008. In addition, factory tests shall be perforned on each ATS as foll ows:
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a. Insulation resistance test to ensure integrity and continuity of
entire system

b. Min switch contact resistance test.
c. Visual inspection to verify that each ATS is as specified.

d. Mechanical test to verify that ATS sections are free of nechani cal
hi ndr ances.

e. FElectrical tests to verify conplete systemelectrical operation
and to set up tinme delays and voltage sensing settings.

3.2 Factory Test Reports

Manuf acturer shall provide three certified copies of factory test reports.

.4  TRANSFER SW TCH STATUS PANELS

Duplicate in the new transfer switch swi tchboard doors in swtchboards
GIS- 1A and GIS-2A new panel s that consist of: Override switch (Test
Qperation/Nornmal ), status |ights (Load connected to Nornal/Energency),
transfer test switch (Test/Normal).

.5 CENTRALI ZED REMOTE ASCO STATUS/ REMOTE CONTROL PANELS

Add the following into the existing control panels for each new Autonmatic
Transfer Switch: Red/ Green (Open-C osed) breaker status |anps, Red status
lanp (Transfer Switch in energency position), |lighted pushbutton swtch
with white or amber |anp (Pushbutton trips the respective breaker in 52-1
or 52-2 switchboard). Two transfer switches are to be added to each of the
two existing panels. The existing white faceplates with black engraving
are to be renpved fromthe doors of existing switchboards GIS-1 and GIS-2
and replace themw th new that have been revised to include the two new
transfer switches in sw tchboard GIS-1a and the two new transfer sw tches
in switchboard GIS-2A. Drill existing doors in GIS-1 and GIS-2 to
accomopdate the new | ights, switches, etc. for the new transfer sw tches.
Wordi ng and panel style are to match those that presently exist.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

ATS shall be installed as shown and in accordance w th approved
manuf acturer's instructions.

2 | NSTRUCTI ONS
Manuf acturer's approved operating instructions shall be permanently secured
to cabinet where operator can see them One-line and el enentary or

schemati c diagram shall be pernanently secured to inside of front enclosure
door.
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3 SI TE TESTI NG

Fol | owi ng conpletion of ATS installation and after maki ng proper
adjustnents and settings, site tests shall be perforned in accordance with
manufacturer's witten instructions to denonstrate that each ATS functions
satisfactorily and as specified. Contractor shall advise Contracting
Oficer not less than 5 working days prior to schedul ed date for site
testing, and shall provide certified field test reports within 2 cal endar
weeks foll owi ng successful conpletion of site tests. Test reports shal
descri be adjustnents and settings nmade and site tests perfornmed. M ni num
operational tests shall include the foll ow ng:

a. Insulation resistance shall be tested, both phase-to-phase and
phase-t o- ground.

b. Power failure of nornmal source shall be sinulated by opening
upstream protective device. This test shall be perforned a
m ni rum of five tines.

c. Power failure of energency source with nornal source avail abl e
shal | be sinmulated by openi ng upstream protective device for
energency source. This test shall be perforned a mni nrumof five
tinmes.

d. Low phase-to-ground voltage shall be sinulated for each phase of
nor mal source.

e. Operation and settings shall be verified for specified ATS
features, such as override tine delay, transfer tine delay, return
time delay, engine shutdown tinme delay, exerciser, auxiliary
contacts, and suppl enental features.

f. Manual and autonmatic ATS and BP/IS functions shall be verified.
4  WRING
Signal and control wiring shall be #12 AWs and routed in raceway. Signal
and control wiring will be extended to the existing engi ne generator

paral leling gear and to the renmpte transfer switch status panels and to the
centralized rempte ASCO status/renpte control panels.

.5 TESTI NG AND VALI DATI ON

Refer to Section 16080 for supplenental testing and validation of equi pment
and system

-- End of Section --
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SECTI ON 16415A

ELECTRI CAL WORK, | NTERI OR

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI C12.1 (1995) Code for Electricity Metering

ANSI C37.16 (2000) Low Vol tage Power Circuit Breakers
and AC Power Circuit Protectors -
Preferred Ratings, Related Requirements,
and Application Recomrendati ons

ANSI C39.1 (1981; R 1992) Requirenents for Electrical
Anal og I ndicating Instruments

ANS| C57.12.50 (1981; R 1989) Ventilated Dry-Type
Distribution Transforners 1 to 500 kVA,
Si ngl e- Phase; and 15 to 500 kVA,
Thr ee- Phase with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 120 to 600 Volts

ANSI C57.12.51 (1981; R 1989) Ventilated Dry-Type Power
Transforners, 501 kVA and Larger,
Thr ee- Phase, with Hi gh-Voltage 601 to 34
500 Volts, Low Voltage 208Y/ 120 to 4160
Vol ts

ANSI C57.12.70 (1978; R 1993) Terninal Markings and
Connections for Distribution and Power
Transf orners

ANSI C78.1 (1991; C78.1a; R 1996) Fluorescent Lanps -
Rapi d- Start Types - Di nensi onal and
El ectrical Characteristics

ANSI C80.5 (1995) Rigid Al um num Conduit

ANSI C82.1 (1997) Specifications for Fluorescent Lanp
Bal | asts \$18. 00$\ F\ X Addenda D & E

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 1 (1995) Hard-Drawn Copper Wre
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B 8 (1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

D 4059 (1996) Anal ysis of Pol ychlorinated
Bi phenyls in Insulating Liquids by Gas
Chr onat ogr aphy

D 709 (2000) Lami nated Thernosetting Materials
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENJ NEERS (| EEE)
c2 (1997) National Electrical Safety Code

C37. 13 (1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

C37.20.1 (1993) Metal - Encl osed Low Vol t age Power
Circuit-Breaker Swi tchgear

C57.12.80 (1996) Terni nol ogy for Power and
Distribution Transforners \$avail only as
part of Distribution, Power, and
Regul ating Transformer Stds Coll ection

C57. 13 (1993) Instrunent Transforners

C57. 98 (1993) Quide for Transforner |nmpulse Tests
\$avail only as part of Distribution,
Power, and Regul ating Transforners Stds
Col | ection

C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

Std 242 (1986; R 1991) Recommended Practice for
Protection and Coordi nation of Industrial
and Commerci al Power Systens

Std 399 (1997) Recommended Practice for |ndustrial
and Commerci al Power Systens Anal ysis

Std 81 (1983) Guide for Measuring Earth
Resistivity, Gound | npedance, and Earth
Surface Potentials of a Gound System
(Part 1) \$31.00%$\F
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi mum

AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches
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NENVA
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ICS 3

ICS 6

PB 1

PB 2
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SG 3

ST 20

TC 2
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(1986) Low Voltage Cartridge Fuses

(1993) Industrial Control and Systens
(1993) Industrial Controls and Systens
Controllers, Contactors, and Overl oad

Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

(1993) Industrial Control and Systens
Factory Built Assenblies

(1993) Industrial Control and Systens,
Encl osures

(1998) Mdtors and Generators

(1994) Energy Managenent Cuide for
Sel ection and Use of Pol yphase Modtors

(1996) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

(1995) Panel boards

(1995) Deadfront Distribution Sw tchboards
(1996) Utility Type Battery Chargers
(1998) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I ntermedi ate Metal Conduit

(1995) Power Switching Equi pnent

(1992) Dry-Type Transforners for General
Appli cations

(1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and
EPC- 80)

(1999) Ceneral Requirenents for Wring
Devi ces

(1997) Wring Devices - D nensional
Requi renment s

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

101

70

(2000) Life Safety Code

(2002) National Electrical Code
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

Bel voir,

CFR 18

1004

1236

1242

1449

1564

1660

198B

198C

198D

198E

198G

198H

198L

20

360

44

Nol an Bl dg. UPS

10080001

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

Industrial, Scientific, and Medi cal
Equi pnent

UNDERWRI TERS LABCRATORI ES (UL)

(2000) Fl exible Metal Conduit
(1994; Rev thru Nov 1999) Electric Mtors

(1994; Rev thru Mar 1999) Battery Chargers
for Charging Engine-Starter Batteries

(1996; Rev Mar 1998) Internedi ate Metal
Condui t

(1996; Rev thru Dec 1999) Transient
Vol t age Surge Suppressors

(1993; R Sep 1998) Industrial Battery
Chargers

(2000) Liquid-Tight Flexible Nonnetallic
Condui t

(1995) d ass H Fuses

(1986; Rev thru Feb 1998)

H gh-Interrupting-Capacity Fuses,
Current-Limting Types

(1995) d ass K Fuses

(1988; Rev Jul 1988) C ass R Fuses

(1988; Rev May 1988) Fuses for
Suppl enentary Overcurrent Protection

(1988; Rev thru Nov 1993) Cass T Fuses

(1995; Rev May 1995) D-C Fuses for
I ndustrial Use

(1995; Rev thru Oct 1998) General -Use Snap
Swi t ches

(1996; Rev thru Oct 1997) Liquid-Tight
Fl exi bl e Steel Conduit

(1996) Arnored Cabl e

(1999) Thernoset-Insul ated Wres and Cabl es
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UL 467 (1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

UL 486A (1997; Rev thru Dec 1998) Wre Connectors
and Sol dering Lugs for Use with Copper
Conduct or s

UL 486C (1997; Rev thru Aug 1998) Splicing Wre
Connectors

UL 486E (1994; Rev thru Feb 1997) Equi pnent Wring
Termnals for Use with Al um num and/ or
Copper Conductors

UL 489 (1996; Rev thru Dec 1998) Mol ded- Case
Circuit Breakers, Ml ded-Case Sw tches,
and Circuit-Breaker Encl osures

UL 498 (1996; Rev thru Jan 1999) Attachnent Pl ugs
and Recept acl es

UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectri cal Equi pnent

UL 506 (1994; R Cct 1997) Specialty Transforners

UL 508 (1999) Industrial Control Equi pnent

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl

Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 512 (1993; Rev thru Mar 1999) Fusehol ders

UL 514A (1996; Rev Dec 1999) Metallic CQutlet Boxes

UL 514B (1997; Rev COct 1998) Fittings for Cable
and Condui t

UL 6 (1997) Rigid Metal Conduit

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit

UL 651A (1995; Rev thru Apr 1998) Type EB and A
Ri gi d PVC Conduit and HDPE Condui t

UL 67 (1993; Rev thru Cct 1999) Panel boards

UL 719 (1996; Rev Jul 1999) Nonnetallic-Sheat hed
Cabl es

UL 797 (1993; Rev thru Mar 1997) Electri cal

Metal lic Tubing
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UL 817 (1994; Rev thru May 1999) Cord Sets and
Power -

UL 83 (1998; Rev thru Sep 1999)
Ther nopl astic-1nsulated Wres and Cabl es

UL 891 (1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

UL 924 (1995; Rev thru Cct 97) Energency Lighting
and Power Equi pnent

UL 943 (1993; Rev thru May 1998) Ground- Fault
Circuit-Interrupters

UL 98 (1994; Rev thru Jun 1998) Encl osed and
Dead- Front Switches

UL Elec Const Dir (1999) Electrical Construction Equi pnent
Directory

1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenents of NFPA 70 and NFPA 101,
unl ess nore stringent requirenents are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pnent, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dimensions in the field so that
the outl ets and equi pnent shall be properly located and readily accessible.
Lighting fixtures, outlets, and other equi pment and naterials shall be
careful ly coordinated with nechanical or structural features prior to
installation and positioned according to architectural reflected ceiling
pl ans; otherwi se, lighting fixtures shall be symetrically |ocated
according to the room arrangenment when uniformillum nation is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet metal roof decks. |If any conflicts occur
necessitating departures fromthe drawi ngs, details of and reasons for
departures shall be submtted and approved prior to inplenmenting any
change. The Contractor shall coordinate the electrical requirements of the
nmechani cal work and provide all power related circuits, wiring, hardware
and structural support, even if not shown on the draw ngs.

1.2.3 Speci al Environnents
1.2.3.1 Weat her proof Locations

Wring, Fixtures, and equi pnment in designated |ocations shall conformto
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NFPA 70 requirenents for installation in damp or wet | ocations.
1.2.3.2 Ducts, Plenuns and O her Air-Handling Spaces

Wring and equi pnent in ducts, plenuns and ot her air-handling spaces shal
be installed using materials and nethods in conformance with NFPA 70unl ess
nore stringent requirements are indicated in this specification or on the
contract draw ngs.

1.2. 4 St andard Products

Mat eri al and equi pnent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

1.2.5 Nanepl at es
1.2.5.1 I dentification Nanepl ates

Major items of electrical equipnent and nmmjor conponents shall be
permanently marked with an identification nane to identify the equi pnent by
type or function and specific unit nunber as indicated. Designation of
notors shall coincide with their designation in the notor control center or
panel . Unless otherw se specified, identification naneplates shall be nmde
of lam nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round-head drive screws, except notors, or approved
nonadhesi ve netal fasteners. Wen the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and naneplates. In all instances, the naneplate shall be
installed in a conspicuous location. At the option of the Contractor, the
equi pmrent manufacturer's standard enbossed naneplate material w th bl ack
paint-filled letters may be furnished in lieu of lamnated plastic. The
front of each panel board, motor control center, sw tchgear, and switchboard
shal |l have a naneplate to indicate the phase |letter, corresponding col or
and arrangenment of the phase conductors. The foll ow ng equi pnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni nrum 6.4 mm M ni num 3.2 mm

H gh Letters H gh Letters
Panel boar ds Control Power Transforners
Starters Cont rol Devices
Safety Switches I nstrument Transforners
Transforners Static Transfer Swi tches
Equi pnent Encl osur es Transfer Swtches
Swi t chboar ds UPS and Battery Cabinets
Mot or s
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M ni num 1/ 4 i nch M ni nrum 1/ 8 i nch
H gh Letters H gh Letters

Panel boar ds Control Power Transforners
Starters Cont rol Devices
Safety Switches I nst rument Transforners
Transforners Static Transfer Sw tches
Equi pnent Encl osur es Transfer Swtches

Swi t chboar ds UPS and Battery Cabinets
Mot or s

Each panel, section, or unit in notor control centers, swtchgear or
simlar assenblies shall be provided with a naneplate in addition to
nanepl ates |isted above, which shall be provided for individual
conpartnents in the respective assenbly, including naneplates which
identify "future," "spare," and "dedi cated" or "equi pped spaces."

.2.6 As-Built Draw ngs

Fol | owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting Oficer.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Interior Electrical Equipnent; IQ

Detail draw ngs consisting of equi pnent draw ngs, illustrations,
schedul es, instructions, diagrans, and other infornmation necessary
to define the installation. Detail draw ngs shall show the rating
of itens and systens and how t he conponents of an item and system
are assenbl ed, function together, and how they will be installed
on the project. Data and draw ngs for conponent parts of an item
or systemshall be coordi nated and subnitted as a unit. Data and
drawi ngs shall be coordinated and included in a single subm ssion.

Mul tipl e submi ssions for the sane equi pnent or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be
subnmitted later shall be included with the first subnission.
Detail drawi ngs shall show physical arrangenent, construction
details, connections, finishes, materials used in fabrication,
provisions for conduit entrance, access requirenments for
installation and nmai nt enance, physical size, electrical
characteristics, foundation and support details, and equi pnent
wei ght. Draw ngs shall be drawn to scal e and/or di nensi oned.
Optional itens shall be clearly identified as included or
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excluded. Detail draw ngs shall as a mini mum i ncl ude:
a. Transforners.
b. Swi tchboards.

c. Battery systemincluding calculations for the battery and
charger.

d. Voltage regul ators.
e. Gounding resistors.
f. Mdtors and rotating nmachinery.

g. Single line electrical diagrans including prinary,
nmet eri ng, sensing and relaying, control wiring, and control |ogic.

Structural drawi ngs showi ng the structural or physical features
of mmj or equi pnent itens, conponents, assenblies, and structures,
i ncludi ng foundations or other types of supports for equi pnent and
conductors. These drawi ngs shall include accurately scal ed or
di mensi oned outline and arrangenent or |ayout drawi ngs to show the
physi cal size of equi pment and conponents and the relative
arrangenent and physical connection of related conponents.
Wei ghts of equi pnent, conponents and assenblies shall be provided
when required to verify the adequacy of design and proposed
construction of foundations or other types of supports. Dynanmic
forces shall be stated for sw tching devices when such forces nust
be considered in the design of support structures. The
appropriate detail drawi ngs shall show the provisions for
| evel i ng, anchoring, and connecting all itens during installation
and shall include any recommendati ons nade by the manufacturer

El ectrical drawi ngs including single-line and three-line
di agrans, and schenatics or elenentary diagrans of each electrica
system internal wiring and field connection diagrans of each
el ectrical device when published by the manufacturer; wring
di agrans of cabinets, panels, units, or separate nountings;
i nterconnection diagrans that show the wiring between separate
conponents of assenblies; field connection diagrans that show the
termnation of wiring routed between separate itens of equipnent;
internal wiring diagrams of equipnent showing wiring as actually
provided for this project. Field wiring connections shall be
clearly identified.

If departures fromthe contract draw ngs are deened necessary by
the Contractor, conplete details of such departures, including
changes in related portions of the project and the reasons why,
shal |l be subnitted with the detail drawi ngs. Approved departures
shall be made at no additional cost to the Governnent.

SD- 03 Product Data
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Fault Current and Protective Device Coordination Study; 10O

The study shall be submtted along with protective device
equi pnent subnittals. No time extensions or simlar contract
nodi fications will be granted for work arising out of the
requirenents for this study. Approval of protective devices
proposed shall be based on recommendations of this study, The
Governnent shall not be held responsible for any changes to
equi pnent, device ratings, settings, or additional |abor for
installation of equi pment or devices ordered and/ or procured prior
to approval of the study.

Manuf acturer's Catal og; 10O

Dat a conposed of catalog cuts, brochures, circulars,
specifications, product data, and printed information in
sufficient detail and scope to verify conpliance with the
requirenents of the contract docunents.

Mat eri al, Equi pnent, and Fixture Lists; 10O

A conplete itenmzed listing of equipnment and naterials proposed
for incorporation into the work. Each entry shall include an item
nunber, the quantity of itens proposed, and the name of the
manuf acturer of each item

Installation Procedures; |QO

Installation procedures for rotating equi pnent, transforners,
swi tchgear, battery systens, voltage regul ators, and grounding
resistors. Procedures shall include diagranms, instructions, and
precautions required to install, adjust, calibrate, and test
devi ces and equi pnent.

As-Built Draw ngs; 10

The as-built drawi ngs shall be a record of the construction as
installed. The draw ngs shall include all the infornmation shown
on the contract draw ngs, deviations, nodifications, and changes
fromthe contract drawi ngs, however minor. The as-built draw ngs
shal |l be kept at the job site and updated daily. The as-built
drawi ngs shall be a full-sized set of prints marked to reflect al
devi ations, changes, and nodifications. The as-built draw ngs
shal | be conplete and show the | ocation, size, dinensions, part
identification, and other information. Additional sheets nmay be
added. The as-built draw ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality contro
representative and by the Contracting Officer prior to the
submi ssion of each nonthly pay estimate. Upon conpletion of the
work, the Contractor shall submit three full sized sets of the
marked prints to the Contracting Officer for approval. [|f upon
review, the as-built drawings are found to contain errors and/ or
om ssions, they will be returned to the Contractor for correction

The Contractor shall correct and return the as-built drawings to
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the Contracting Oficer for approval within ten cal endar days from
the tine the drawings are returned to the Contractor

Onsite Tests; G 10

A detail ed description of the Contractor's proposed procedures
for on-site tests

SD- 06 Test Reports

Factory Test Reports; G 10
Si x copies of the informati on described belowin 216 x 280 nm (8
1/2 x 11 inch) binders having a mnimumof 5 rings from which
material may readily be renoved and replaced, including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.
a. A list of equipnent used, with calibration certifications.
b. A copy of neasurenents taken
c. The dates of testing.
d. The equi pnent and val ues to be verified.
e. The conditions specified for the test.
f. The test results, signed and dat ed.
g. A description of adjustnents nade
Field Test Plan; G
A detail ed description of the Contractor's proposed procedures
for onsite test subnitted 30 days prior to testing the installed
system No field test will be performed until the test plan is
approved. The test plan shall consist of conplete field test
procedures including tests to be perfornmed, test equi pnent
required, and tolerance linits.
Field Test Reports; G
Si x copies of the informati on described belowin 216 x 280 nm (8
1/2 x 11 inch) binders having a mnimumof 5 rings from which
material may readily be renoved and replaced, including a separate
section for each test. Sections shall be separated by heavy
plastic dividers with tabs.
a. A list of equipnent used, with calibration certifications.

b. A copy of neasurenents taken

c. The dates of testing.
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d. The equi pnent and val ues to be verified.
e. The conditions specified for the test.
f. The test results, signed and dated.
g. A description of adjustnents nade
h. Final position of controls and device settings.
SD-07 Certificates
Mat eri al s and Equi pnent; 10O

The | abel or listing of the Underwiters Laboratories, Inc.
will be accepted as evidence that the materials or equi pnent
conformto the applicable standards of that agency. |In lieu of
this label or listing, a statenment froma nationally recognized,
adequat el y equi pped testing agency indicating that the itens have
been tested in accordance with required procedures and that the
mat eri al s and equi pnent conply with all contract requirenents wll
be accepted. However, nmaterials and equipnent installed in
hazardous | ocations nust bear the UL | abel unless the data
submitted fromother testing agency is specifically approved in
witing by the Contracting Oficer. Itens which are required to
be listed and | abel ed in accordance with Underwiters Laboratories
nmust be affixed with a UL |abel that states that it is UL listed
No exceptions or waivers will be granted to this requirenent.
Materials and equi pmrent will be approved based on the
manuf acturer's published data.

For other than equi pment and naterials specified to conformto
UL publications, a manufacturer's statenent indicating conplete
conpliance with the applicable standard of the Anerican Society
for Testing and Materials, National Electrical Manufacturers
Associ ation, or other commercial standard, is acceptable.

1.4  WORKMANSHI P

Mat eri al s and equi pnent shall be installed in accordance with NFPA 70,
recomendati ons of the manufacturer, and as shown.

1.5 SEI SM C REQUI REMENTS

Seismc details shall conformto Section 16070A SEI SM C PROTECTI ON FOR
ELECTRI CAL EQUI PVENT.

PART 2 PRODUCTS
Products shall conformto the respective publications and ot her
requi renents specified below. Materials and equi pnment not |isted bel ow

shal |l be as specified elsewhere in this section. Itens of the sane
classification shall be identical including equi pnent, assenblies, parts,
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and conponents.
2.1 CABLES AND W RES

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and smal | er diameter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherw se. Conductor sizes and
anpacities shown are based on copper, unless indicated otherw se. All
conductors shall be copper

2.1.1 Equi pnent Manuf acturer Requirenents

When manufacturer's equi pnment requires copper conductors at the

term nations or requires copper conductors to be provided between
conponents of equi prent, provide copper conductors or splices, splice
boxes, and other work required to neet nanufacturer's requirenments.

2.1.2 Al um num Conduct or s
Al unm num conduct ors shall not be used.
2.1.3 I nsul ation

Unl ess indicated otherw se, or required by NFPA 70, power and |ighting
wires shall be 600-volt, Type THWN, THHN, or THWconform ng to UL 83,
except that grounding wire may be type TWconformng to UL 83;
renote-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. Were lighting fixtures require 90-degree Centigrade (C
conductors, provide only conductors with 90-degree C insulation or better

2.1. 4 Bondi ng Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal |l er dianeter;
ASTM B 8, C ass B, stranded bare copper wire for sizes No. 6 AWG and | arger
di ameter. Bondi ng conductors shall be covered (insulate) or isolated
(fixed in space) so casual contact with other conductive surfaces (even

t hose bonded to ground) cannot occur

2.2 TRANSI ENT VOLTAGE SURGE PROTECTI ON

Transi ent voltage surge suppressors shall be provided as indicated. Surge
suppressors shall nmeet the requirenments of |EEE C62.41 and be UL listed and
| abel ed as having been tested in accordance with UL 1449. Surge suppressor
ratings shall be as indicated volts rns, operating voltage; 60 Hz; 3-phase;
3 and 4 wire with ground.; transient suppression voltage (peak |et-through
voltage) as rated by the vendors/nodel nunmbers specified below. Fuses
shal | not be used as surge suppression. Existing Transient Voltage Surge
Suppressi on Systens presently in use throughout the facility is the MCG
Surge Protection SF400M SF275M and SF160M nodels. New Transi ent Vol tage
Surge Protection devices used for design purposes is the MCG - SF160M nodel
rated 160, 000 anps transient capability per phase.

2.2.1 TVSS Devi ces
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TVSS devices shall conply with the followi ng | atest current standards:

a. NFPA 70 NFPA 75 NFPA 78.

b. UL STANDARD 1449 and UL STANDARD 1283

c. ANSI/IEEE C62.41 ANSI /| EEE C62. 45.

d. FIPS PUB 94.

f. NEMA

g. ANSI.

h. M L-STD 220A

i. Listed per UL STANDARD 1449 as a conplete systemunder the UL.

j. Tested to neet ANSI/I|EEE C62.41 1991, tested per ANSI/|EEE C62.45 1992.

TVSS shall provide line to line (L-L), Line to Neutral (L-N), Line to
Ground (L-G, and Neutral to Ground (NG protection.

2.2.2 I ndi cators

The unit shall include solid-state, long-life, externally nounted LED
visual status indicators that nonitor the on-line status of each phase of
the unit. Provide two (2) Form C contacts for renpte nonitoring when
suppressor nodule is inoperative, and two disturbance counters.

2.2.3 Per f ormance Rati ngs

The system performance ratings shall be based on the UL 1449 |isting
ratings for | EEE C62.41 Category B equi pnent. The maxi num UL STANDARD 1449

TVSS devices shall be installed adjacent to or in switchboards in
accordance with final submtted drawi ngs and with manufacturer's witten
i nstructions.

Furnish and install a circuit breaker or fused di sconnect sw tch between
t he panel board bus and the TVSS.

Wring fromthe bus to the TVSS shall not exceed 6-feet in |length and shal
avoi d unnecessary bends.

2.3 CHARGERS, BATTERY

NEMA PE 5 UL 1236 or UL 1564 per application. Battery chargers shall be
general purpose, continuous current output, with solid state rectifiers.

Means shall be provided to regulate and to adjust the dc output voltage.

Chargers shall have continuous current ratings of 10 to 15 percent hi gher
than battery current outputs based upon an 8-hour discharge.
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2.4 Cl RCU T BREAKERS
2.4.1 MOLDED- CASE Cl RCU T BREAKERS

Mol ded-case circuit breakers shall conformto NEMA AB 1 and UL 489.
Circuit breakers may be installed in panel boards, sw tchboards, enclosures,
or conbination motor controllers.

2.4.1.1 Construction

Circuit breakers shall be suitable for nounting and operating in any
position. Lug shall be listed for copper conductors only in accordance
with UL 486E. Single-pole circuit breakers shall be full nbdule size with
not nmore than one pole per nodule. Milti-pole circuit breakers shall be of
the comon-trip type having a single operating handl e such that an overl oad
or short circuit on any one pole will result in all poles opening

si mul taneously. Sizes of 100 anperes or |ess may consist of single-pole
breakers permanently factory assenbled into a multi-pole unit having an

i nternal, nechanical, nontanperable comon-trip mechani smand externa
handle ties. Al circuit breakers shall have a qui ck-nake, quick-break
overcenter toggle-type nmechanism and the handl e nmechani sm shall be
trip-free to prevent holding the contacts closed against a short-circuit or
sustai ned overload. All circuit breaker handl es shall assume a position
bet ween "ON' and "OFF" when tripped automatically. Al ratings shall be
clearly visible.

2.4.1.2 Rat i ngs

Vol tage ratings shall be not |ess than the applicable circuit voltage. The
interrupting rating of the circuit breakers shall be at |east equal to the
avail abl e short-circuit current at the line termnals of the circuit
breaker and correspond to the UL listed integrated short-circuit current
rating specified for the panel boards and sw tchboards. Mol ded-case circuit
breakers shall have nom nal voltage ratings, nmaxi num conti nuous-current
ratings, and nmaxi mum short-circuit interrupting ratings in accordance with
NEMA AB 1. Ratings shall be coordinated with system X R rati o.

2.4.1.3 Cascade System Rati ngs

Circuit breakers used in series conbinations shall be in accordance with UL
489. Equi pnent, such as switchboards and panel boards, whi ch house
series-connected circuit breakers shall be clearly marked accordingly.
Series conbinations shall be listed in the UL Recogni zed Conponent
Directory under "Circuit Breakers-Series Connected."

2.4.1.4 Ther mal - Magnetic Trip El enents

Thermal magnetic circuit breakers shall be provided as shown. Automatic
operation shall be obtained by nmeans of thermal-magnetic tripping devices

| ocated in each pole providing inverse tine delay and instantaneous circuit
protection. The instantaneous nagnetic trip shall be adjustable and
accessible fromthe front of all circuit breakers on frame sizes above 150
anper es.
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2.4.2 Solid-State Trip El enents

Solid-state circuit breakers shall be provided as shown. All electronics
shal |l be self-contained and require no external relaying, power supply, or
accessories. Printed circuit cards shall be treated to resist noisture
absorption, fungus growth, and signal |eakage. Al electronics shall be
housed in an encl osure which provides protection agai nst arcs, nmgnetic

i nterference, dust, and other contaminants. Solid-state sensing shal
nmeasure true RMS current with error | ess than one percent on systens with
di stortions through the 13th harnmonic. Peak or average actuating devices
are not acceptable. Current sensors shall be torodial construction
encased in a plastic housing filled with epoxy to protect agai nst danmage
and noi sture and shall be integrally mounted on the breaker. Were

i ndi cated on the drawi ngs, circuit breaker frames shall be rated for 100
percent continuous duty. Circuit breakers shall have tripping features as
shown on the drawi ngs and as descri bed bel ow

a. Long-tinme current pick-up, adjustable from50 percent to 100
percent of continuous current rating.

b. Fixed long-tine del ay.

c. Short-tinme current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

d. Fixed short-tine del ay.
e. Short-tine | square tines t switch

f. Instantaneous current pick-up, adjustable from1.5 to 9 tines
long-tine current setting.

g. Gound-fault pick-up, adjustable from 20 percent to 60 percent of
sensor rating, but not greater than 1200 anperes. Sensing of
ground-fault current at the main bonding junper or ground strap
will not be permtted.

h. Adjustable ground-fault delay.
i. Gound-fault | square tines t switch

j. Overload and short-tine and where indicated ground-fault trip
i ndi cators shall be provided.

2.4.3 Current-Limting Circuit Breakers

Current-limting circuit breakers shall be provided as shown.
Current-limting circuit breakers shall limt the let-through | square
times t to a value less than the | square tines t of one-half cycle of the
symmetrical short-circuit current waveform On fault currents bel ow the
threshold of limtation, breakers shall provide conventional overload and
short-circuit protection. Integrally-fused circuit breakers shall not be
used.
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2.4.4 SW Circuit Breakers

Circuit breakers rated 15 anperes and intended to switch 277 volts or |ess
fluorescent lighting |oads shall be marked "SWD. "

2.4.5 HACR Circuit Breakers

Circuit breakers 60 anperes or below, 240 volts, 1-pole or 2-pole, intended
to protect nmulti-nmotor and conbination-load installations involved in
heating, air conditioning, and refrigerating equi pmrent shall be narked

"Li sted HACR Type."

2.4.6 Low Vol t age Power
a. Construction:

Low vol tage power circuit breakers shall conformto | EEE C37.13, ANSI C37.16,
and NEMA SG 3 and shall be three-pole, single-throw, stored energy,

manual |y operated. Solid-state trip elenents which require no externa

power connections shall be provided. Circuit breakers shall have an
open/cl ose contact position indicator, charged/di scharged stored energy

i ndicator, primary di sconnect devices, and a nechanical interlock to

prevent maki ng or breaking contact of the primary di sconnects when the
circuit breaker is closed. Control voltage shall match that existing in
utility switchboards 52-1 and 52-2. The circuit breaker enclosure shall be
suitable for its intended |ocation

b. Ratings:
Vol tage ratings shall be not less than the applicable circuit voltage.
Circuit breakers shall be rated for 100 percent continuous duty and shal
have trip current ratings and frane sizes as shown. Nom nal voltage
ratings, maxi num continuous-current ratings, and naxi mum short-circuit
interrupting ratings shall be in accordance with ANSI C37.16. Tri pping
features shall be as follows:

1. Long-time current pick-up, adjustable from50 percent to 100
percent of sensor current rating.

2. Adjustable long-tine del ay.

3. Short-tine current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

4. Adjustable short-tine del ay.
5. Short-tine | square tines t switch

6. Instantaneous current pick-up, adjustable from1l.5 to 9 tines
long-tine current setting.

7. Gound-fault pick-up, adjustable from 20 percent to 60 percent

of sensor rating, but in no case greater than 1200 anperes.
Sensing of ground-fault current at the nmmin bonding junper or
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ground strap shall not be permtted. Zone-selective interlocking
shal | be provided as shown.

8. Adjustable ground-fault delay.
9. Gound-fault |I square tines t switch

10. Overload and short-circuit and ground-fault trip indicators
shal | be provided

2.4.7 Ground Fault Circuit Interrupters
UL 943. Breakers equipped with ground fault circuit interrupters shal
have ground fault class, interrupting capacity, and voltage and current
rati ngs as indicated.
2.5 CONDUI T AND TUBI NG
2.5.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.5.2 Fl exi bl e Conduit, Steel and Plastic
CGeneral - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.5.3 Intermedi ate Metal Conduit
UL 1242.
2.5. 4 PVC Coated Rigid Steel Conduit
NEMA RN 1.
2.5.5 Ri gi d Al umi num Condui t
ANSI C80.5 and UL 6.
2.5.6 Ri gid Metal Conduit
UL 6.
2.5.7 Ri gid Plastic Conduit
NEMA TC 2, UL 651 and UL 651A
2.6 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.6.1 Boxes, Metallic Cutlet
NEMA OS 1 and UL 514A

2.6.2 Boxes, Switch (Encl osed), Surface-Munted
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UL 98.

2.6.3 Fittings for Conduit and Qutlet Boxes
UL 514B.

2.6.4 Fittings, PVC, for Use with Rigid PVC Conduit and Tubi ng
UL 514B.

2.7 CONDUI T COATI NGS PLASTI C RESI N SYSTEM
NEMA RN 1, Type A-40.

2.8 CONNECTORS, W RE PRESSURE

2.8.1 For Use Wth Copper Conductors
UL 486A.

2.9 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT
UL 467.

2.9.1 G ound Bus

The ground bus shall be bare conductor or flat copper in one piece, if
practi cabl e.

2.10 ENCLOSURES
NEMA I CS 6 or NEMA 250 unl ess ot herw se specified
2.10.1 Cabi nets and Boxes

Cabi nets and boxes with volune greater than 0.0164 cubic nmeters (100 cubic
i nches) shall be in accordance with UL 50, hot-dip, zinc-coated, if sheet
steel .

2.10.2 Circuit Breaker Encl osures
UL 489.

2.11 LI GHTI NG FI XTURES, LAWMPS, BALLASTS, EMERGENCY EQUI PMENT, CONTROLS AND
ACCESSORI ES

The foll owi ng specifications are supported and suppl enented by information
and details on the drawings. Additional fixtures, if shown, shall conform
to this specification. Lanps, |anpholders, ballasts, transforners,
electronic circuitry and other lighting system conponents shall be
constructed according to industry standards. Equi pnent shall be tested and
listed by a recogni zed i ndependent testing |aboratory for the expected
installation conditions. Equipnent shall conformto the standards |isted
bel ow.
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Lanps

Lanps shall be constructed to operate in the specified fixture, and shal
function without derating life or output as listed in published data.
Lanps shall neet the requirenents of the Energy Policy Act of 1992.

b

Fl uorescent |anps shall be conpatible with existing fixtures and
shal | have col or tenperature of 3,500degrees Kelvin. They shal

be designed to operate with the ballasts and circuitry of the
fixtures in which they will be used. Fluorescent |anps, including
spares, shall be nanufactured by one manufacturer to provide for
col or and performance consi stency. Fluorescent |anps shall conply
with ANSI C78.1. Fluorescent tube | anp efficiencies shall neet or
exceed the follow ng requirenents.

T8, 32 watts (4" | anp) 2800 | unens
T12,34 watts (4" | anp) 2800 | unens
T8,59 watts (8" I|anp) 5700 | unens
T12,60 watts (8" I|anp) 5600 | unens

(1) Linear fluorescent |anps, unless otherw se indicated, shal
be 1219 mm (4 feet) long 32 watt T8, 265 mA, with m ninum CRl of
75. Lanps of other lengths or types shall be used only where
specified or shown. Lanps shall deliver rated |ife when operated
on rapid start ballasts.

2.12 LOW VOLTAGE FUSES AND FUSEHOLDERS
2.12.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1.
2.12.2 Fuses, High-Interrupting-Capacity, Current-Liniting Type
Fuses, Class G J, L and CC shall be in accordance with UL 198C.
2.12.3 Fuses, Cass K, High-Interrupting-Capacity Type
UL 198D
2.12. 4 Fuses, Cass H
UL 198B
2.12.5 Fuses, Cass R
UL 198E
2.12.6 Fuses, Cass T
UL 198H
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.12.7 Fuses for Suppl enentary Overcurrent Protection

UL 198G

.12.8 Fuses, D-C for Industrial Use

UL 198L.

.12.9 Fusehol der s

UL 512.

.13 I NSTRUMENTS, ELECTRI CAL | NDI CATI NG

ANSI C39. 1.

.14 MOTCRS, AC, FRACTI ONAL AND | NTEGRAL

Motors, ac, fractional and integral kilowatt, (horsepower), 373.0 kW (500
hp) and smaller shall conformto NEMA MG 1 and UL 1004for notors. In
addition to the standards |isted above, notors shall be provided with
efficiencies as specified in the table "M N MJUM NOM NAL EFFI Cl ENCI ES" bel ow.

.14.1 Rat i ng

The kil owatt (horsepower) rating of notors should be |imted to no nore
than 125 percent of the maxi num | oad being served unl ess a NEMA standard
size does not fall within this range. |In this case, the next |arger NEMVA
standard notor size should be used.

.14.2 Mot or Effici encies

Al permanently wired pol yphase notors of 746 W (1 hp) or nore shall neet
the mnimumfull-load efficiencies as indicated in the follow ng table, and
as specified in this specification. Mtors of 746 W(1 hp) or nore with
open, drip proof or totally enclosed fan cool ed encl osures shall be high
efficiency type, unless otherwi se indicated. Mtor efficiencies indicated
in the tables apply to general -purpose, single-speed, polyphase induction
notors. Applications which require definite purpose, special purpose,
speci al frane, or special nmounted pol yphase i nduction notors are excl uded
fromthese efficiency requirements. NMdtors provided as an integral part
of motor driven equi pnent are excluded fromthis requirenent if a m ninmum
seasonal or overall efficiency requirenment is indicated for that equi prment
by the provisions of another section.

M NI MUM NOM NAL MOTCR EFFI Cl ENCI ES
OPEN DRI P PROCF MOTORS

kw 1200 RPN 1800 RPN 3600 RPM
0. 746 82.5 85.5 80.0
1.12 86.5 86.5 85.5
1.49 87.5 86.5 86.5
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M NI MUM NOM NAL MOTOR EFFI Cl ENCI ES
2.24 89.5 89.5 86.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.0 89.5
7.46 91.7 91.7 90.2
11.2 92.4 93.0 91.0
14.9 92.4 93.0 92.4
18.7 93.0 93.6 93.0
TOTALLY ENCLOSED FAN- COOLED MOTORS
kW 1200 RPN 1800 RPN 3600 RPM
0. 746 82.5 85.5 78.5
1.12 87.5 86.5 85.5
1.49 88.5 86.5 86.5
2.24 89.5 89.5 88.5
3.73 89.5 89.5 89.5
5. 60 91.7 91.7 91.0
7.46 91.7 91.7 91.7
11.2 92.4 92.4 91.7
14.9 92.4 93.0 92.4
18.7 93.0 93.6 93.0
M NI MUM NOM NAL MOTOR EFFI Cl ENCI ES
OPEN DRI P PROOF MOTORS
HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 80.0
1.5 86.5 86.5 85.5
2 87.5 86.5 86.5
3 89.5 89.5 86.5
5 89.5 89.5 89.5
7.5 91.7 91.0 89.5
10 91.7 91.7 90.2
15 92.4 93.0 91.0
20 92.4 93.0 92.4
25 93.0 93.6 93.0
TOTALLY ENCLOSED FAN- COOLED MOTORS
HP 1200 RPN 1800 RPN 3600 RPM
1 82.5 85.5 78.5
1.5 87.5 86.5 85.5
2 88.5 86.5 86.5
3 89.5 89.5 88.5
5 89.5 89.5 89.5
7.5 91.7 91.7 91.0
10 91.7 91.7 91.7
15 92.4 92.4 91.7
20 92.4 93.0 92.4
25 93.0 93.6 93.0
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TOTALLY ENCLOSED FAN- COOLED MOTORS
2.15 MOTOR CONTROLS
2.15.1 Cener a

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3 and NEMA I CS 6, and UL 508 and UL 845
Panel boar ds suppl ying non-linear |oads shall have neutrals sized for 200
percent of rated current.

2.15.2 Motor Starters
Conbi nation starters shall be provided with circuit breakers.
2.15.3 Ther mal - Overl oad Protection

Each notor of 93 W(1/8 hp) (1/8 hp) or larger shall be provided with

t her mal - overl oad protection. Polyphase notors shall have overl oad
protection in each ungrounded conductor. The overl oad-protection device
shal |l be provided either integral with the notor or controller, or shall be
nounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the nanually reset type. Single or double
pol e tunbler switches specifically designed for alternating-current
operation only may be used as nmanual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating.

2.15. 4 Low Vol t age Motor Overl oad Rel ays
2.15.4.1 Gener a

Thermal overl oad relays shall conformto NEMA ICS 2 and UL 508. Overl oad
protection shall be provided either integral with the notor or notor
controller, and shall be rated in accordance with the requirenments of NFPA
70. Standard units shall be used for notor starting tinmes up to 7 seconds.
Quick trip units shall be used on hernetically seal ed, subnersible punps,
and simlar notors.

2.15. 4.2 Construction

Manual reset type thermal relay shall be binmetallic construction

Automatic reset type thernmal relays shall be binetallic construction
Magnetic current relays shall consist of a contact mechani smand a dash pot
nount ed on a common frane.

2.15.4.3 Rat i ngs

Vol tage ratings shall be not less than the applicable circuit voltage.

Trip current ratings shall be established by selection of the replaceable
over|l oad device and shall not be adjustable. Were the controller is
renotely-located or difficult to reach, an autonmatic reset, non-conpensated
overload relay shall be provided. WManual reset overload relays shall be
provi ded otherwi se, and at all |ocations where automatic starting is
provided. Wuere the notor is located in a constant anbi ent tenperature,
and the thernal device is |located in an anbient tenperature that regularly
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varies by nmore than minus 10 degrees C, (18 degrees F) an anbient
t enper at ur e- conpensat ed overl oad relay shall be provided.

2.15.5 Aut omati ¢ Control Devices
2.15.5.1 Direct Control

Automatic control devices (such as thernostats, float or pressure switches)
which control the starting and stopping of notors directly shall be
designed for that purpose and have an adequate kil owatt (horsepower) rating.

2.15.5.2 Pi | ot - Rel ay Control

Where the automatic-control device does not have such a rating, a nagnetic
starter shall be used, with the automatic-control device actuating the
pilot-control circuit.

2.15.5.3 Manual / Aut omati c Sel ecti on

a. Were conbination nanual and automatic control is specified and
the automati c-control device operates the notor directly, a
doubl e-throw, three-position tunbler or rotary switch (marked
MANUAL - OFF- AUTOVATI C) shall be provided for the manual control.

b. \Where conbination manual and autonatic control is specified and
the automatic-control device actuates the pilot control circuit of
a magnetic starter, the magnetic starter shall be provided with a
three-position selector switch marked MANUAL- OFF- AUTOVATI C.

c. Connections to the selector switch shall be such that; only the
nornmal autonatic regulatory control devices will be bypassed when
the switch is in the Manual position; all safety control devices,
such as | ow or high-pressure cutouts, high-tenperature cutouts,
and notor-overload protective devices, shall be connected in the
motor-control circuit in both the Manual and the Automatic
positions of the selector switch. Control circuit connections to
any MANUAL- OFF- AUTOVATIC switch or to nore than one autonatic
regul atory control device shall be nmade in accordance with wiring
di agram approved by the Contracting O ficer unless such diagramis
i ncluded on the drawings. All controls shall be 120 volts or |ess
unl ess ot herw se indi cat ed.

2.16 PANEL BOARDS

Dead-front construction, NEMA PB 1 and UL 67.
2.17 RECEPTACLES
2.17.1 Heavy Duty Grade

NEMA WD 1. Devices shall conformto all requirenents for heavy duty
recept acl es.

2.17.2 Ground Fault Interrupters
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UL 943, dass Aor B
2.17.3 NEMA St andard Receptacl e Configurations
NEVA WD 6.
a. Single and Dupl ex, 15-Anpere and 20- Anpere, 125 Volt

15-anmpere, non-locking: NEMA type 5-15R, locking: NEMA type L5-15R
20- anpere, non-locking: NEMA type 5-20R, |ocking: NEMA type L5-20R

2.18  SPLICE, CONDUCTOR
UL 486C.

2.19 PONER- SW TCHGEAR ASSEMBLI ES | NCLUDI NG SW TCHBOARDS
Assenblies shall be netal -encl osed, freestandi ng general -purpose type in
accordance with NEMA PB 2, UL 891, and | EEE C37.20.1 and shall be installed
to provide front and rear access. Busses shall be copper. Assenbly shal
be approxinmately 2.3 neters (90 i nches) high; arrangenent of circuit
breakers and other items specified shall be as indicated. The wthstand
rating and interrupting capacity of the switchboards and circuit breakers
and fuses shall be based on the maxi mumfault current avail able.

2.19.1 Crcuit Breakers
Circuit breakers shall be stationaryl ow voltage power circuit breakers
and/ or nol ded-case circuit breakers, and circuit breakers coordinated
with current-limting fuses.

2.19.2 Auxi | i ary Equi prent

2.19.2.1 I nstrument s

Instruments shall be long scale, 173 nm (6.8 inches) mninmum sem flush
rectangul ar, indicating or digital sw tchboard type, nounted at eye |evel.

a. Ammeter, range 0 to anperes indicated on drawi ngs, conplete with
sel ector switch having off position and positions to read each
phase current.

b. Voltmeter, range 0 to volts indicated on draw ngs, conplete with
sel ector switch having off position and positions to read each
phase to phase and to neutral voltage.

2.19.2.2 Control Power Sources
Where required, control power transfornmers shall conformto the
requi renents of Section 16403A . Control power shall be [125-volt DC]
[48-volt DC] 120-volt AC

2.20  SNAP SW TCHES
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UL 20.

2.21 TAPES

2.21.1 Pl astic Tape
UL 510.

2.21.2 Rubber Tape
UL 510.

2.22  TRANSFORVERS

Singl e- and three-phase transformers shall have two w ndi ngs per phase.

Ful | -capacity standard NEMA taps shall be provided in the prinmary w ndings
of transformers unl ess otherw se indicated. Three-phase transforners shal
be configured with [delta-we] [we-delta] wi ndings, except as indicated.
"T" connections may be used for transformers rated 15 kVA or bel ow
Transformers supplying non-linear |oads shall be UL listed as suitable for
supplying such loads with a total K-factor not to exceed K-13 and have
neutrals sized for 200 percent of rated current.

2.22.1 Transforners, Dry-Type

Transformers shall have 220 degrees C (428 degrees F.)insulation system for
transformers 15 kVA and greater, and shall have 180 degrees C (356 degrees
F.) insulation systemfor transformers rated 10 kVA and less, with
tenperature rise not exceeding 150 degrees C under full-rated load in

maxi mum anbi ent tenperature of 40 degrees C. Transforner of 150 degrees C
(302 degrees F) tenperature rise shall be capable of carrying continuously
100 percent of nameplate kVA w thout exceeding insulation rating.

a. 600 Volt or Less Prinmary:

NEMA ST 20, UL 506, general purpose, dry-type, self-cooled, ventilated
Transformers shall be provided in NEMA 1 enclosure. Transforners shall be
qui et type with maxi num sound | evel at |east 3 decibels |ess than NEVA
standard | evel for transforner ratings indicated.

2.22.2 Aver age Sound Leve
The average sound level in decibels (dB) of transforners shall not exceed

the following dB level at 300 mm (12 inches) for the applicable kVA rating
range |listed unless otherw se indicated:

kVA Range dB Sound Leve
1-50 50
51-150 55
151- 300 58
301- 500 60
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2.23 | NSTRUMENT TRANSFORVERS
2.23.1 Cener a

Instrunment transforners shall conply with ANSI Cl12.11 and | EEE C57. 13.
Instrument transforners shall be configured for nmounting in/on the device
to which they are applied. Polarity marks on instrument transformers shal
be visually evident and shown on draw ngs.

2.23.2 Current Transforners

Unl ess ot herwi se indicated, bar, wound, or w ndowtype transforners are
accept abl e; and except for wi ndowtype units installed over insul ated
buses, transforners shall have a BIL rating consistent with the rated BIL
of the associated switchgear or electric power apparatus bushings, buses or
conductors. Current transformers shall have the indicated ratios. The
continuous thermal -current rating factor shall be not less than 1.5. Oher
thermal and nmechanical ratings of current transfornmer and their primary

| eads shall be coordinated with the design of the circuit breaker and shal
be not |less than the nonentary rating of the associated circuit breaker
Circuit protectors shall be provided across secondary |eads of the current
transformers to prevent the accidental open-circuiting of the transforners
whi | e energi zed. Each term nal of each current transformer shall be
connected to a short-circuiting termnal block in the circuit interrupting
nmechani sm cabi net, power transformer term nal cabinet, and in the

associ ated instrunent and rel ay cabinets.

2.24  WRI NG DEVI CES

NEMA WD 1 for wiring devices, and NEMA WD 6 for dinensional requirenents of
Wi ring devices.

PART 3 EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

3.1.1 Ground Bus

Ground bus shall be provided in the UPS room as indicated
Noncurrent-carrying netal parts of transformer neutrals and other

el ectrical equipnment shall be effectively grounded by bonding to the ground
bus. The ground bus shall be bonded to the existing equi pment groundi ng
system as shown on drawi ngs. Connections and splices shall be of the
brazed, wel ded, bolted, or pressure-connector type, except that pressure
connectors or bolted connections shall be used for connections to renovable
equi pnrent. For raised floor equipnent roons a mninumof 4, one at each
corner, multiple grounding systems shall be furnished. Connections shal

be bolted type in lieu of thermoweld, so they can be changed as required by
additions and/or alterations.

3.1.2 Groundi ng Conductors
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A green equi pnent groundi ng conductor, sized in accordance with NFPA 70
shal | be provided, regardl ess of the type of conduit. Equipnment grounding
bars shall be provided in all panel boards. The equi pnment groundi ng
conductor shall be carried back to the existing building equi pment
groundi ng connection or separately derived groundi ng connection. All

equi pment groundi ng conductors, including netallic raceway systens used as
such, shall be bonded or joined together in each wring box or equiprent
enclosure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a conmon junction. Metallic
boxes and enclosures, if used, shall also be bonded to these groundi ng
conductors by an approved neans per NFPA 70. Wen switches, or other
utilization devices are installed, any designated grounding term nal on

t hese devices shall al so be bonded to the equi pment groundi ng conduct or
junction with a short junper. G ounding conductors up to No. 6 shall have
green insulation. Conductors |larger than No. 6 may be taped/ marked with
green as allowed by NFPA 70.

3.2 WRI NG METHCODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
specifications. Unless otherwi se indicated, wiring shall consist of

i nsul ated conductors installed in rigid alumnumconduit, rigid zinc-coated
steel conduit, rigid plastic conduit, electrical netallic tubing,
intermediate metal conduit. Wre fill in conduits shall be based on NFPA 70
for the type of conduit and wire insul ations specified.

3.2.1 Conduit and Tubi ng Systens

Conduit and tubing systenms shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRING METHODS. M ni num si ze of raceways shall be
15 mm(1/2 inch). Only netal conduits will be pernmitted when conduits are
required for shielding or other special purposes indicated, or when

requi red by confornance to NFPA 70. Nonnetallic conduit and tubing may be
used in danp, wet or corrosive |ocations when permitted by NFPA 70 and the
conduit or tubing systemis provided with appropri ate boxes, covers,

cl anps, screws or other appropriate type of fittings. Electrical netallic
tubing (EMI) may be installed only within buildings. EM nay be installed
in concrete and grout in dry locations. EMI installed in concrete or grout
shal |l be provided with concrete tight fittings. EM shall not be installed
in danp or wet l|ocations, or the air space of exterior nasonry cavity
wal I s. Bushings, manufactured fittings or boxes providing equival ent neans
of protection shall be installed on the ends of all conduits and shall be
of the insulating type, where required by NFPA 70. Only UL |isted adapters
shal |l be used to connect EMI to rigid nmetal conduit, cast boxes, and
conduit bodies. Alunm numconduit nmay be used only where installed exposed
in dry locations. Nonalum num sl eeves shall be used where al um num conduit
passes through concrete floors and firewalls. Penetrations of above grade
floor slabs, tinme-rated partitions and fire walls shall be firestopped.
Except as otherw se specified, |MC may be used as an option for rigid stee
conduit in areas as permtted by NFPA 70. Raceways shall not be installed
under the firepits of boilers and furnaces and shall be kept 150 nm (6

i nches) away from parallel runs of flues, steam pipes and hot-water pipes.
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Raceways shall be concealed within finished walls, ceilings, and floors

unl ess ot herwi se shown. Raceways crossing structural expansion joints or
seismc joints shall be provided with suitable expansion fittings or other
sui table neans to conpensate for the buil di ng expansion and contracti on and
to provide for continuity of grounding.

3.2.1.1 Pull Wres

A pull wire shall be inserted in each enpty raceway in which wiring is to
be installed if the raceway is nore than 15 neters (50 feet) in length and
contains nore than the equival ent of two 90-degree bends, or where the
raceway is nore than 45 neters (150 feet) in length. The pull wre shall
be of No. 14 AWG zinc-coated steel, or of plastic having not less than 1.4
MPa (200 psi) (200 pounds per square inch) tensile strength. Not |ess than
254 mm (10 inches) of slack shall be left at each end of the pull wre.

3.2.1.2 Bel ow Sl ab-on-Grade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel or IMC. Rigid steel or IMC conduits installed bel ow sl ab-on-grade or
in the earth shall be field wapped with 0.254 nm (0.010 inch) thick

pi pe-wrapping plastic tape applied with a 50 percent overlay, or shall have
a factory-applied polyvinyl chloride, plastic resin, or epoxy coating
system

3.2.1.3 Changes in Direction of Runs

Changes in direction of runs shall be nade with symetrical bends or
cast-netal fittings. Field-mde bends and of fsets shall be nade with an
approved hi ckey or conduit-bendi ng machi ne. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet | ocations shall be
avoi ded where possible. Lodgnent of plaster, dirt, or trash in raceways,
boxes, fittings and equi prment shall be prevented during the course of
construction. C ogged raceways shall be cleared of obstructions or shal

be repl aced.

3.2.1.4 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal noverment at intervals of not nore than 3 neters (10
feet) and within 900 mm (3 feet) of boxes, cabinets, and fittings, with
approved pipe straps, wall brackets, conduit clanps, conduit hangers,

t hreaded C-cl anps, beam clanps, or ceiling trapeze. Loads and supports
shal |l be coordinated with supporting structure to prevent damage or
deformation to the structure. Loads shall not be applied to joist
bridging. Attachment shall be by wood screws or screwtype nails to wood;
by toggle bolts on hollow nmasonry units; by expansion bolts on concrete or
brick; by nmachine screws, welded threaded studs, heat-treated or
spring-steel -tension clanps on steel work. Nail-type nylon anchors or

t hreaded studs driven in by a powder charge and provided with | ock washers
and nuts may be used in lieu of expansion bolts or nmachi ne screws.
Raceways or pipe straps shall not be welded to steel structures. Cutting
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the main reinforcing bars in reinforced concrete beans or joists shall be
avoi ded when drilling holes for support anchors. Holes drilled for support
anchors, but not used, shall be filled. 1In partitions of |ight stee
construction, sheet-netal screws nay be used. Raceways shall not be
supported using wire or nylon ties. Raceways shall be independently
supported fromthe structure. Upper raceways shall not be used as a neans
of support for |ower raceways. Supporting neans shall not be shared

bet ween el ectrical raceways and nechani cal piping or ducts. Cables and
raceways shall not be supported by ceiling grids. Except where pernmtted
by NFPA 70, wiring shall not be supported by ceiling support systens.
Conduits shall be fastened to sheet-nmetal boxes and cabinets with two

| ocknuts where required by NFPA 70, where insulating bushings are used, and
wher e bushi ngs cannot be brought into firmcontact with the box; otherw se,
a single |l ocknut and bushing may be used. Threadless fittings for
electrical metallic tubing shall be of a type approved for the conditions
encountered. Additional support for horizontal runs is not required when
EMI rests on steel stud cutouts.

3.2.1.5 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenmbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.6 Exposed Ri sers

Exposed risers in nultistory buildings shall be supported by U clanp
hangers at each floor level, and at intervals not to exceed 3 neters (10
feet).

3.2.2 Cabl es and Conductors

Installation shall conformto the requirements of NFPA 70. Covered, bare
or insulated conductors of circuits rated over 600 volts shall not occupy
t he sane equi pnent wiring enclosure, cable, or raceway with conductors of
circuits rated 600 volts or |ess.

3.2.2.1 Si zi ng

Unl ess ot herwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |less than indicated.
Branch-circuit conductors shall be not smaller than No. 12 AWG  Conductors
for branch circuits of 120 volts nore than 30 neters 100 feet | ong and of
277 volts nore than 70 meters (230 feet) long, from panel to panelr, shal
be no smaller than No. 10 AW Cass 1 renpte control and signal circuit
conductors shall be not |less than No. 14 AWG Class 2 renpte control and
signal circuit conductors shall be not less than No. 16 AWG Cass 3

| owenergy, renote-control and signal circuits shall be not |ess than No.
22 AWG

3.2.2.2 Use of Al umi num Conductors in Lieu of Copper

Al unm num conduct ors shall not be used.
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3.2.2.3 Cabl e Splicing

Splices shall be nade in an accessible |location. Crinping tools and dies
shal | be approved by the connector nanufacturer for use with the type of
connect or and conduct or

a. Copper Conductors, 600 Volt and Under: Splices in conductors No.
10 AWG and snal |l er dianmeter shall be nade with an insul ated,
pressure-type connector. Splices in conductors No. 8 AWG and
| arger dianeter shall be nmade with a sol derl ess connector and
insulated with tape or heat-shrink type insulating materia
equi val ent to the conductor insulation

3.2.2.4 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a comon pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particular
color shall be maintained continuously for the length of a circuit,

i ncl udi ng junctions.

a. Color coding shall be provided for feeder, branch, and ground
conductors. Color shall be green for groundi ng conductors and
white for neutrals; except where neutrals of nobre than one system
are installed in the sanme raceway or box, other neutral shall be
white with colored (not green) stripe. The color coding for
3-phase and singl e-phase | ow vol tage systens shall be as follows:

120/ 208-vol t, 3-phase: Black(A), red(B), and blue(Q
277/ 480-vol t, 3-phase: Brown(A), orange(B), and yell ow(C).
120/ 240-vol t, 1-phase: Black and red.

b. Conductor phase and voltage identification shall be made by
col or-coded insulation for all conductors snmaller than No. 6 AWG
For conductors No. 6 AWG and | arger, identification shall be nade
by col or-coded insulation, or conductors with black insulation nmay
be furnished and identified by the use of half-Iapped bands of
colored electrical tape wapped around the insulation for a
m ni mumof 75 mm (3 inches) of length near the end, or other
met hod as submitted by the Contractor and approved by the
Contracting Oficer.

c. Control and signal circuit conductor identification shall be nade
by col or-coded insul ated conductors, plastic-coated sel f-sticking
printed markers, permanently attached stanped netal foil markers,
or equival ent neans as approved. Control circuit termnals of
equi pnent shall be properly identified. Terninal and conductor
identification shall match that shown on approved detail draw ngs.

Hand lettering or marking is not acceptable.
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3.3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices
or fixtures. Pull boxes shall be furnished with screw fastened covers.

I ndi cated el evations are approxi mate, except where mini num nmounting hei ghts
for hazardous areas are required by NFPA 70. Unless otherw se indicated,
boxes for wall switches shall be nmounted 1.2 neters (48 inches) above
finished floors. Switch and outlet boxes |ocated on opposite sides of fire
rated walls shall be separated by a m ni nrum hori zontal distance of 600 mm
(24 inches). The total conbined area of all box openings in fire rated
wal | s shall not exceed 0.0645 square neters (100 square inches) per 9.3
square neters (100 square feet(. Maxi num box areas for individual boxes in
fire rated walls vary with the manufacturer and shall not exceed the

maxi mum speci fied for that box in UL Elec Const Dir. Only boxes listed in
UL Elec Const Dir shall be used in fire rated walls.

3.3.1 Box Applications

Each box shall have not |ess than the volunme required by NFPA 70 for nunber
of conductors enclosed in box. Boxes for netallic raceways shall be |isted
for the intended use when located in nornally wet |ocations, when flush or
surface nmounted on outside of exterior surfaces, or when located in
hazardous areas. Boxes installed in wet |ocations and boxes installed
flush with the outside of exterior surfaces shall be gasketed. Boxes for
nmounting lighting fixtures shall be not |ess than 102 nm (4 inches) square,
or octagonal, except snaller boxes may be installed as required by fixture
configuration, as approved. Cast-netal boxes with 2.4 mm (3/32 inch) wal

t hi ckness are acceptable. Large size boxes shall be NEMA 1, 4, and/or 12
as shown. Boxes in other |ocations shall be sheet steel except that

al um num boxes nmay be used with al um num conduit, and nonnetal |l ic boxes nay
be used with nonnetallic conduit and tubing or nonnetallic sheathed cable
system when permitted by NFPA 70. Boxes for use in nmasonry-block or tile
wal | s shall be square-cornered, tile-type, or standard boxes havi ng
square-cornered, tile-type covers.

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and nmetal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or machi ne screws.
Penetration of nore than 38.1 mm (1-1/2 inches) (1-1/2 inches) into

rei nforced-concrete beans or nore than 19.1 nm (3/4 inch) (3/4 inch) into
rei nforced-concrete joists shall avoid cutting any main reinforcing steel
The use of brackets which depend on gypsum wal | board or plasterboard for
primary support will not be pernitted. |In partitions of |ight stee
construction, bar hangers with 25 mm (1 inch) |ong studs, nounted between
netal wall studs or netal box mounting brackets shall be used to secure
boxes to the building structure. Wen netal box nounting brackets are
used, additional box support shall be provided on the side of the box
opposite the brackets. This additional box support shall consist of a

SECTI ON 16415A Page 32



Ft. Belvoir, Nolan Bldg. UPS 10080001

m ni mum 300 mm (12 inch) long section of wall stud, bracketed to the
opposite side of the box and secured by two screws through the wall board on
each side of the stud. Metal screws may be used in lieu of the netal box
nount i ng brackets.

3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible materi al
boxes shall be installed so that the edge of the box is not recessed nore
than 6 mMmm (1/4 inch) fromthe finished surface. Boxes mounted in
conbustible walls or ceiling material shall be nounted flush with the
finished surface. The use of gypsumor plasterboard as a neans of
supporting boxes will not be permtted. Boxes installed for conceal ed
wiring shall be provided with suitable extension rings or plaster covers,
as required. The bottom of boxes installed in nmasonry-block walls for
conceal ed wiring shall be nounted flush with the top of a block to mnimze
cutting of the blocks, and boxes shall be |l ocated horizontally to avoid
cutting webs of block. Separate boxes shall be provided for flush or
recessed fixtures when required by the fixture term nal operating
tenperature, and fixtures shall be readily renpvable for access to the
boxes unl ess ceiling access panels are provided.

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-netal
boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 600 nm (24 inches) fromthe box.

3.4 DEVI CE PLATES

One- pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of
zinc-coated sheet steel, cast-netal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of satin
finish corrosion resistant steel. Screws shall be of netal wth
countersunk heads, in a color to nmatch the finish of the plate. Plates
shall be installed with all four edges in continuous contact with finished

wal | surfaces without the use of mats or simlar devices. Plaster fillings
will not be permitted. Plates shall be installed with an alignment
tolerance of 1.6 mm (1/16 inch). The use of sectional-type device plates
will not be permitted. Plates installed in wet |ocations shall be gasketed

and provided with a hinged, gasketed cover, unless otherw se specified.
3.5 RECEPTACLES
3.5.1 Si ngl e and Dupl ex, 15 or 20-anpere, 125 volt

Si ngl e and dupl ex receptacles shall be rated 20 anperes, 125 volts,

two-pole, three-wire, grounding type with polarized parallel slots. Bodies
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of receptacles connected to UPS systemshall be of ivory or white and those
conncected to utility power shall be dark brown or black and supported by
nounting strap having plaster ears. Contact arrangenent shall be such that
contact is made on two sides of an inserted blade. Receptacle shall be
side- or back-wired with two screws per ternminal. The third grounding pole
shal | be connected to the nmetal nounting yoke. Switched receptacles shal
be the same as other receptacl es specified except that the ungrounded pol e
of each suitable receptacle shall be provided with a separate term nal

Only the top receptacle of a duplex receptacle shall be wired for switching
application. Receptacles with ground fault circuit interrupters shall have
the current rating as indicated, and shall be UL Oass A type unless

ot herwi se shown. Gound fault circuit protection shall be provided as
required by NFPA 70 and as indicated on the draw ngs.

3.5.2 Weat her proof Applications

Weat her proof receptacles shall be suitable for the environment, danp or wet
as applicable, and the housings shall be labeled to identify the all owabl e
use. Receptacles shall be marked in accordance with UL 514A for the type
of use indicated; "Danp |locations", "Wt Locations", "Wt Location Only
When Cover C osed". Assenblies shall be installed in accordance with the
manuf acturer's recomendati ons.

3.5.2.1 Danp Locati ons

Receptacles in danmp |ocations shall be nounted in an outlet box with a
gasket ed, weat herproof, cast-nmetal cover plate (device plate, box cover)
and a gasketed cap (hood, receptacle cover) over each receptacle opening.
The cap shall be either a screwon type pernanently attached to the cover
plate by a short length of bead chain or shall be a flap type attached to
the cover with a spring | oaded hinge.

3.6  WALL SW TCHES

Wal | switches shall be of the totally enclosed tunbler type. The wal
switch handle and switch plate color shall be ivory. Wring terninals
shal |l be of the screw type or of the solderless pressure type having

sui tabl e conductor-rel ease arrangenment. Not nore than [one switch] [two
switches] shall be installed in a single-gang position. Switches shall be
rated 20-anpere 277-volt for use on alternating current only.

3.7 PANELBOARDS

Circuit breakers and switches used as a notor disconnecting neans shall be
capabl e of being |ocked in the open position. Door |ocks shall be keyed
ali ke. Namepl ates shall be as approved. Directories shall be typed to

i ndi cate | oads served by each circuit and nmounted in a hol der behind a
clear protective covering. Busses shall be copper

3.7.1 Panel boar ds

Panel boards shall be circuit breaker or fusible switch equi pped as
i ndi cated on the draw ngs.
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8 FUSES

Equi pnent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi pnent manufacturer utilize fuses
in the manufacture of the equipnent, or if current-linmting fuses are
required to be installed to limt the anpere-interrupting capacity of
circuit breakers or equipnent to | ess than the nmaxi num avail abl e fault
current at the location of the equipnment to be installed. Fuses shall have
a voltage rating of not |less than the phase-to-phase circuit voltage, and
shal |l have the tinme-current characteristics required for effective power
system coordi nation. Tine-delay and non-tine-delay options shall be as
shown.

.8.1 Cartridge Fuses; Noncurrent-Liniting Type

Cartridge fuses of the noncurrent-limting type shall be Cass H

nonr enewabl e, dual elenent, time lag type and shall have interrupting
capacity of 10,000 anperes. At 500 percent current, cartridge fuses shal
not blow in Iess than 10 seconds.

.8.2 Cartridge Fuses; Current-Limting Type

Cartridge fuses, current-limting type, dass K, L, RKl shall have tested
interrupting capacity not |ess than 200,000 anperes. Fuse holders shall be
the type that will reject all Cass H fuses.

.8.3 Conti nuous Current Ratings (600 Anperes and Snal |l er)

Feeder circuit fuses (600 anperes and snaller) shall be Oass RK1l
current-limting, tine-delay with 200,000 anperes interrupting capacity.

.8.4 Conti nuous Current Ratings (G eater than 600 Anperes)

Feeder circuit fuses (greater than 600 anperes) shall be Cass L
current-limting, tine-delay with 200,000 anperes interrupting capacity.

.8.5 Mot or and Transforner Circuit Fuses

Motor, notor controller, transformer, and inductive circuit fuses shall be
Class RK1, current-limting, tinme-delay with 200,000 anperes interrupting
capacity.

.9 UNDERGROUND SERVI CE

Unl ess otherwi se indicated, interior conduit systens shall be stubbed out
1.5 m (5 feet)(5 feet) beyond the building wall and 600 mm (2 feet) bel ow
finished grade, for interface with the exterior conduits. Qutside conduit
ends shall be capped or plugged until connected to exterior conduit systens.

.10 MOTORS

Each notor shall conformto the kW (hp)(hp) and voltage ratings indicated,
and shall have a service factor and other characteristics that are
essential to the proper application and perfornance of the notors under
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conditions shown or specified. Three-phase notors for use on 3-phase
208-volt systens shall have a nameplate rating of 200 volts. Unless
otherw se specified, all notors shall have open franes, and continuous-duty
classification based on a 40 degree C anbient tenperature reference

Pol yphase notors shall be squirrel -cage type, having normal -starting-torque
and | owstarting-current characteristics, unless other characteristics are
specified in other sections of these specifications or shown on contract
drawi ngs. The Contractor shall be responsible for selecting the actua

kil owatt (horsepower) ratings and other notor requirenents necessary for
the applications indicated. When electrically driven equi pnent furnished
under other sections of these specifications materially differs fromthe
design, the Contractor shall make the necessary adjustnents to the wring,
di sconnect devices and branch-circuit protection to acconmpdate the

equi pnment actually install ed.

3.11 MOTOR CONTROL

Each notor or group of notors requiring a single control and not controlled
froma notor-control center shall be provided under other sections of these
specifications with a suitable controller and devices that will performthe
functions as specified for the respective motors. Each motor of 93 W(1/8
hp)or larger shall be provided with thernal -overl oad protection. Polyphase
notors shall have overload protection in each ungrounded conductor. The
over | oad- protection device shall be provided either integral with the notor
or controller, or shall be nmounted in a separate enclosure. Unless

ot herwi se specified, the protective device shall be of the nanually reset
type. Single or double pole tunbler swtches specifically designed for
alternating-current operation only may be used as manual controllers for

si ngl e-phase nmotors having a current rating not in excess of 80 percent of
the switch rating. Automatic control devices such as thernostats, float or
pressure switches nay control the starting and stopping of notors directly,
provi ded the devices used are designed for that purpose and have an
adequate kilowatt (horsepower) rating. Wen the automatic-control device
does not have such a rating, a magnetic starter shall be used, with the
automatic-control device actuating the pilot-control circuit. Wen

conbi nati on nanual and automatic control is specified and the
automatic-control device operates the notor directly, a double-throw,

t hree-position tunbler or rotary switch shall be provided for the nmanual
control ; when the automatic-control device actuates the pilot control
circuit of a nmagnetic starter, the latter shall be provided with a

t hree-position selector switch marked MANUAL- OFF- AUTOVATI C. Connections to
the selector switch shall be such that only the normal automatic regul atory
control devices will be bypassed when the switch is in the Manual position;
all safety control devices, such as |low or high-pressure cutouts,

hi gh-t enperature cutouts, and notor-overl oad protective devices, shall be
connected in the notor-control circuit in both the Manual and the Autonmatic
positions of the selector switch. Control circuit connections to any
MANUAL - OFF- AUTOVATI C switch or to nore than one autonatic regul atory
control device shall be made in accordance with wiring diagram approved by
the Contracting O ficer unless such diagramis included on the draw ngs.

Al'l controls shall be 120 volts or |ess unless otherw se indicated.

3.11.1 Cont act s
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Unl ess ot herw se indicated, contacts in mscellaneous control devices such
as float switches, pressure switches, and auxiliary relays shall have
current and voltage ratings in accordance with NEMA ICS 2 for rating

desi gnati on B300

.12 MOTCOR- DI SCONNECT MEANS

Each notor shall be provided with a di sconnecti ng neans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptable for capacities | ess than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the nmotor rating. Swi tches shal
di sconnect all ungrounded conductors.

.13 TRANSFORMER | NSTALLATI ON

Thr ee- phase transforners shall be connected only in a delta-we or
wye-delta configuration as indicated. "T" connections nmay be used for
transformers rated at 15 kVA or below. Dry-type transformers shown | ocated
within 1.5 neters of the exterior wall shall be provided in a weat herproof
enclosure. Transforners to be | ocated within the building nay be provided
in the manufacturer's standard, ventil ated indoor encl osure designed for
use in 40 degrees C anbient tenperature, unless otherw se indicated.

.14 LI GHTI NG FI XTURES, LAMPS AND BALLASTS

Thi s paragraph shall cover the installation of lanps, lighting fixtures and
ballasts in interior or building nounted applications.

.14.1 Lanps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed just prior to project
conpletion. Lanps installed and used for working light during construction
shal |l be replaced prior to turnover to the Governnent if nore than 15% of
their rated Iife has been used. Lanps shall be tested for proper operation
prior to turn-over and shall be replaced if necessary with new | anps from
the original manufacturer. 10% spare | anps of each type, fromthe origina
manuf acturer, shall be provided.

.14.2 Li ghting Fi xtures
.14.2.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation

.14.2.2 Ceiling Fixtures
Ceiling fixtures shall be coordinated with and suitable for installation
in, on or fromthe ceiling as shown. Installation and support of fixtures

shal |l be in accordance with NFPA 70 and manufacturer's recommendati ons.
Where seismic requirenents are specified herein, fixtures shall be
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supported as shown or specified. Recessed fixtures shall have adjustable
fittings to permt alignment with ceiling panels. Recessed fixtures
installed in fire-resistive ceiling construction shall have the sane fire
rating as the ceiling or shall be provided with fireproofing boxes having
materials of the sane fire rating as the ceiling, in conformance w thUL
Elec Const Dir. Surface-mounted fixtures shall be suitable for fastening
to the ceiling panel structural supports.

3.14.2.3 Suspended Fi xtures

Suspended fixtures shall be provided with swivel hangers or hand-straights
so that they hang plunmb. Pendants, rods, or chains 1.2 neters (4 feet) or
| onger excluding fixture shall be braced to prevent swaying using three
cabl es at 120 degrees of separation. Suspended fixtures in continuous rows
shal | have internal w reway systens for end to end wiring and shall be
properly aligned to provide a straight and continuous row w t hout bends,
gaps, light leaks or filler pieces. Aligning splines shall be used on
extruded al umi num fixtures to assure hairline joints. Steel fixtures shal
be supported to prevent "oil-canning" effects. Fixture finishes shall be
free of scratches, nicks, dents, and warps, and shall match the col or and
gl oss specified. Pendants shall be finished to match fixtures. Aircraft
cabl e shall be stainless steel. Canopies shall be finished to match the
ceiling and shall be low profile unless otherwi se shown. Maxi mum di stance
bet ween suspension points shall be 3.1 neters (10 feet) or as recommended
by the manufacturer, whichever is |ess.

Suspended fixtures installed in seisnmc areas shall have 45% swi vel hangers
and shall be |located with no obstructions within the 45%range in al
directions. The stem canopy and fixture shall be capable of 45% sw ng.

3.15 BATTERY CHARGERS
Battery chargers shall be installed in conformance with NFPA 70.
3.16 EQUI PMENT CONNECTI ONS

Wring not furnished and installed under other sections of the
specifications for the connection of electrical equipnent as indicated on
the drawi ngs shall be furnished and installed under this section of the
specifications. Connections shall conply with the applicable requirenents
of paragraph WRING METHODS. Flexible conduits 2 m (6 feet) or less in
I ength shall be provided to all electrical equipment subject to periodic
removal , vibration, or novenent and for all notors. All nmotors shall be
provided with separate groundi ng conductors. Liquid-tight conduits shal
be used in danp or wet |ocations.

3.16.1 Mot ors and Motor Contr ol
Motors, motor controls, and notor control centers shall be installed in
accordance with NFPA 70, the manufacturer's recomendati ons, and as
indicated. Wring shall be extended to notors, motor controls, and notor
control centers and term nated.

3.16.2 Install ati on of Governnent- Furni shed Equi pnent
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Wring shall be extended to the equi pnent and term nated.
3.17 CIRCU T PROTECTI VE DEVI CES

The Contractor shall calibrate, adjust, set and test each new adjustable
circuit protective device to ensure that they will function properly prior
to the initial energization of the new power system under actual operating
condi tions.

3.18 PAI NTI NG AND FI NI SHI NG

Fi el d-applied paint on exposed surfaces shall be provided under Section
09900 PAI NTS AND COATI NGS.

3.19 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channel ing, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shal |l be carefully done, and any danage to buil ding, piping, or equipnment
shal |l be repaired by skilled nmechanics of the trades involved at no
additional cost to the Government.

3.20 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting
Oficer. The Contractor shall notify the Contracting Oficer 14 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection reconmended by the nanufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and name of test

equi pment, and test results. Al field test reports will be signed and
dated by the Contractor.

3.20.1 Saf ety

The Contractor shall provide and use safety devices such as rubber gl oves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnment which
are damaged due to inproper test procedures or handling.

3.20.2 Cabl e Tests

The Contractor shall be responsible for identifying all equi pnent and

devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng

i nsul ation resistance testing. An insulation resistance test shall be
perfornmed on all |low voltage cables after the cables are installed in their
final configuration and prior to energization. The test voltage shall be
500 volts DC applied for one mnute between each conductor and ground and
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bet ween al | possi bl e conbinati ons of conductors. The m ni mum val ue of
resi stance shall be:
R in negohns = (rated voltage in kV + 1) x 304.8/(length of cable in neters)
(R in nmegohns = (rated voltage in kV + 1) x 1000/ (length of cable in feet))

Each cable failing this test shall be repaired or replaced. The repaired
cabl e systemshall then be retested until failures have been eli m nated.

3.20.2.1 Low Vol tage Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
3.20.3 Mot or Tests
a. Phase rotation test to ensure proper directions.
b. Operation and sequence of reduced voltage starters.
c. High potential test on each wi nding to ground.
d. Insulation resistance of each w nding to ground.
e. Vibration test.
f. Delectric absorption test on notor [and starter].
3.20.4 Dry-Type Transforner Tests

The following field tests shall be perforned on all dry-type transforners
300 kVA and above].

a. Insulation resistance test phase-to-ground, each phase.
b. Turns ratio test.
3.20.5 Crcuit Breaker Tests
The following field tests shall be perfornmed on circuit breakers.
3.20.5.1 Circuit Breakers, Low Voltage
a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual and el ectrical operation of the breaker

3.20.5.2 Circuit Breakers, Ml ded Case
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a. Insulation resistance test phase-to-phase, all conbinations.
b. Insulation resistance test phase-to-ground, each phase.
c. Cosed breaker contact resistance test.
d. Manual operation of the breaker
3.20.6 Protective Rel ays

Protective relays shall be visually and nechanically inspected, adjusted,
tested, and calibrated in accordance with the manufacturer's published
instructions. These tests shall include pick-up, timng, contact action
restraint, and other aspects necessary to insure proper calibration and
operation. Relay settings shall be inplenented in accordance with the
coordi nation study. Relay contacts shall be manually or electrically
operated to verify that the proper breakers and alarns initiate. Relaying
current transformers shall be field tested in accordance with | EEE C57. 13.

3.21 OPERATI NG TESTS

After the installation is conpleted, and at such tine as the Contracting
Oficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denobnstrated to operate in accordance
with the specified requirenents. An operating test report shall be
submitted in accordance with paragraph FI ELD TEST REPORTS.

3.22 FI ELD SERVI CE
3.22.1 Onsite Training

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consi st
of a total of 24 hours of normal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equiprment, as well as all major elenents
of the operation and nmi ntenance nanuals. Additionally, the course

i nstructions shall denonstrate all routine nmaintenance operations. A VHS
format video tape of the entire training shall be submtted

3.22.2 Install ati on Engi neer
After delivery of the equi pnment, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
supervise the installation of equi pnent, assist in the perfornance of the
onsite tests, oversee initial operations, and instruct personnel as to the
operational and mai ntenance features of the equi pnent.

3.23  ACCEPTANCE

Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation
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mat eri al or operation have been corrected.
3.24  TESTI NG AND VALI DATI ON

Refer to Section 16080 for supplenental testing and validation of equi pment
and systens.

-- End of Section --
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SECTI ON 16620

STATI C TRANSFER SW TCH

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text

by basic

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B 117
I NSTI TUTE OF ELECTRI CAL

| EEE C37. 13

| EEE C37.90.1

| EEE C62. 41

| EEE Std 602

(1997) Operating Salt Spray (Fog) Apparatus
AND ELECTRONI CS ENG NEERS (| EEE)

(1990; R 1995) Low Vol tage AC Power
Circuit Breakers Used in Encl osures

(1989; R 1991) |EEE Standard Surge
W thstanding Capability (SW) Tests for
Protective Rel ays and Rel ay Systens

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

(1996) Recommended Practices for Electric

Systens in Health Care Facilities

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 1

NEMA | CS 2

NEMA | CS 4
NEMA | CS 6
NEMA | CS 10

NEVA AB- 1

(1993) Industrial Controls and Systens
(1993) Industrial Control

Controll ers and Assenblies

Devi ces,

(1993)
Term na

I ndustrial Control

Bl ocks

and Systens

(1993) Industrial
Encl osures

Control and Systens,

(1993) Industrial Control
Transfer Swi tch Equi pnent

and Systens: AC

Ref Title

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
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NFPA 70 (1999) National Electrical Code
NFPA 110 (1999) Emergency and Standby Power Systens
UNDERWRI TERS LABORATORI ES (UL)

UL 1008 (1996; Rev Sep 1997) Transfer Switch
Equi pnent

UL 1066 (1997) Low Voltage AC and DC Power Circuit
Breakers Used in Encl osures

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Swi tches; 10

Schenmatic, external connection, one-line schematic and wiring
di agram of each ATS assenbly. Interface equi pnent connection
di agram showi ng conduit and wiring between ATS and rel ated
equi pnent. Device, naneplate, and item nunbers shown in |ist of
equi pnent and material shall appear on draw ngs wherever that item
appears. Diagrams shall show interl ocking provisions and
cautionary notes, if any. Operating instructions shall be shown
either on one-line diagramor separately. Unless otherw se
approved, one-line and el enentary or schematic diagrans shall
appear on sane draw ng.

Equi pnent; 10
Installation; 10

Di nensi oned pl ans, sections and el evati ons show ng mni ni num
cl earances, weights, and conduit entry provisions for each ATS.

SD- 03 Product Data

Material; 10
Equi pnent; 10

Li st of proposed equi pnent and material, containing a
description of each separate item

SD- 06 Test Reports
Tests; G

A description of proposed field test procedures, including
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proposed date and steps describing each test, its duration and
expected results, not |less than 2 weeks prior to test date.

Certified factory and field test reports, within 14 days
followi ng conpletion of tests. Reports shall be certified and
dated and shall denonstrate that tests were successfully conpleted
prior to shi pnment of equipnent.

SD-07 Certificates

Equi pnent; 10
Material; 10

Certificates of conpliance showi ng evidence of UL listing and
conformance with applicable NEMA standards. Such certificates are
not required if manufacturer's published data, subnmitted and
approved, reflect UL listing or confornmance with applicable NEVA
st andar ds.

Swi t chi ng Equi pnent; 10

Evi dence that ATS withstand current rating (WCR) has been
coordi nated with upstream protective devices as required by UL 1008.
Upon request, manufacturer shall also provide notarized letter
certifying conpliance with requirenents of this specification
i ncluding withstand current rating.

SD-10 Operation and Mai ntenance Data

Swi t chi ng Equi pnent; 10
Instructions; 10

Si x copi es of operating manual outlining step-by-step procedures
for system startup, operation, and shutdown. Manual shall include
manuf acturer's nane, nodel nunber, service manual, parts list, and
brief description of equi pment and basic operating features.
Manufacturer's spare parts data shall be included with supply
source and current cost of recommended spare parts. Six copies of
mai nt enance manual listing routine mai ntenance, possible
breakdowns, repairs, and troubl eshooting guide. Manual shal
include sinplified wiring and control diagrans for system as
i nstall ed.

3 GENERAL REQUI REMENTS
3.1 St andard Product

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in manufacturing the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. The experience use shall include applications in
simlar circunmstances and of same design and rating as specified ATS.

Equi pnrent shall be capabl e of being serviced by a manufacturer-authorized
and trained organization that is, in the Contracting Oficer's opinion
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reasonably convenient to the site.
1.3.2 Narepl at e

Nanmepl at e showi ng nanufacturer's name and equi pnment ratings shall be made
of corrosion-resistant material with not less than 3 mfmm (1/8 inch) tall
characters. Naneplate shall be mounted to front of enclosure and shall
conply with naneplate requirenents of NEMA ICS 2.

1.4 SERVI CE CONDI TI ONS

Seism c requirenents shall be as specified in Section 16070 SEI SM C
PROTECTI ON FOR ELECTRI CAL EQUIPMENT . Static Transfer Switch (STS), shall
be suitable for prol onged perfornmance under foll ow ng service conditions:

a. Altitude: 21 m (69 feet) above nean sea | evel.
b. Relative Humidity: 70 percent maxi num continuous.
c. Tenperature: Mnus 8 to 105 degrees C. (221 degrees F.)
d. Seismc Parameters: Zone 1.
PART 2 PRODUCTS
2.1 STATI C TRANSFER SW TCH ( STS)

Physi cal space is extrenely limted in the existing Basenment B2 UPS/ Battery
room for the permanent installation of new UPS Systens A & B and their
associ ated sw tchboards, automatic transfer and static transfer switches.
Physi cal space is extrenely limted in the room adjacent to the existing
UPS/ Battery roomthat will be provided for tenporary installation of new
UPS System B while the existing UPS Systemis being renoved and new UPS
System A is being installed. Refer to the to-scale project draw ngs that
show t he equi pnent | ayouts on floor plans. A mnimmof 1219 nmm (48

i nches) aisle space is to be maintained for access and nai nt enance purposes
in the front of all equipnment as shown on the floor plans/equi prment

| ayouts. Brand nane(s)/nodels of equipnent |isted bel ow are not intended
to be restrictive but were used to insure that the equi pnent necessary to
neet project design requirenents could fit in the mninmal space avail abl e.

The Static Transfer Switch used for basic design/footprint |ayout is Power
Distribution Inc., (PD), SBR Series. Totally front accessible.

Di nensions: 400 Anp Unit 775 mm (30.5 inches) wide by 813 mm (32 i nches)
deep. 800 Anp Unit 1156 nm (45.5 inches) wi de by 813 mm (32 inches) deep.

2.1.1 STS El enent s

STS el enents shall consist of two solid state switch elenents with logic to
control switching and sensing functions. Three phase, dual position design
wi Il connect the load to source 1 or source 2. Each solid state switch
element will consist of three sets of three phase hockey puck style Silicon
Controlled Rectifiers (SCRs) connected in an AC switch configuration. The
SCRs shall be rated 1,200 anpere continuous. Use of "brick" or "gel
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filled" type SCRs are not acceptable for switch applications with avail able
fault levels that may cause an explosion in such devices if not properly
fused. The STS 3 cycle withstand rating in accordance with UL 1008 is to
be 22 KAIC unfused and up to 65 KAIC with fusing. Transfer from one source
to the other, regardl ess of direction, shall be break before nake with a
maxi mum open transition tine of 1/4 cycle on all phases.

2.1.2 STS

STS shall consist of four (4) non-automatic (nol ded case switch), plug-in
circuit breakers (two (2) nolded case non-autonmatic breakers controlling

i nput functions and two (2) plug-in non-autonatic breakers controlling the
bypass function), and one (or two) nol ded case plug-in output isolation
non-automati c breaker(s). Al non-autonmatic circuit breakers shall be 100%
90 degree C. rated at the anbient tenperature specified.

2.1.3 Key and Mechani cal Interl ocks

Key and nmechani cal interlocks shall be provided for the switches to prevent
the operator fromclosing both the bypass non-automatic breakers at the
sane time.

2.1. 4 Solid State El enents

Solid state el enents shall be high speed Silicon Controlled Rectifiers
(SCRs) connected in anti-parallel pairs to transfer the AC power. The
outputs of the two sets of non-automatic circuit breakers are connected to
furni sh power to the |load through the one (or two) output nolded case

swi tch(es).

2.1.5 STS System

STS system shall operate as a three pole, double throw systemto connect
the three phase load with one of the two, three-phase inputs. Under nornal
conditions, power shall be provided by the preferred input. Either source
1 or source 2 can be designated preferred.

2.1.6 STS Automati c Mdde
Upon the failure of the preferred source of power, the STS will sense and
transfer the load to the good alternate source within 4 ns. The transfer

wi || be break-bef ore-nake.

2.1.7 STS

o

Vol tage: 277/480 volts ac and 120/ 208 volts as shown on draw ngs.
b. Nunber of Phases: Three.

c. Nunber of Wres: Four. 200% neutral on 120/208 volt units.

d. Frequency: 60 Hz.

e. 100% Rated for continuous operation
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f. SIS WCR Rated to withstand short-circuit current of 50,000
anperes, RMS symmetri cal

2.2 CONSTRUCTI ON

Encl osure for the STS shall be constructed to NEMA Type 1 and shall be
primed and painted with a suitable sem -gloss enanel both inside and out.

The STS shall require FRONT ACCESS ONLY for all operations including

i nfrared scanni ng of bussing and breakers. Al normal operating controls
and instrumentation shall be nmounted on the front door. Al breakers and
swi tches shall be nmounted behind closed doors. Doors shall be |ockable.
Each cabi net contains full swi vel, heavy duty casters.

Al wiring and cables shall be copper or plated copper. Al um num shall be
used for heat sinks only. Al bus shall be rated per the National Electric
Code.

The STS shall include a computer grade single point ground in accordance
with FIPS Pub 94 and the requirenents of NEC

2.3 VENTI LATI ON AND COOLI NG
STS units to 400 anperes will utilize convection cooling.

STS units rated above 400 anperes, forced air cooling wth redundant fans
shal |l be furnished. WMin and redundant sets of fans shall be individually
fused. Fans shall allow for the STS to be operated in an overl oad
condition | ong enough for the condition to be corrected.

2.4 DESI GN RELI ABI LI TY

The STS shall be designed/design tested by UL Laboratories for 6,000
operations at 1,600 Anps (400% of rating) and 50 operations at 4,800 Anps
(1200%, at 0.5 power factor. In addition, all power train conponents
shal |l be subjected to a high potential test of 2.0 kV for one mnute.

The design of all logic and power supplies should be such that it
elimnates single point failures. Accordingly the STS design shal
acconplish three (3) levels of redundancy:

a. System Redundancy: Static transfer node power path & bypass transfer
node power path.

b. Conponent Redundancy: Power supplies, control transfornmers,
tenperature sensors and fans.

c. Logic Redundancy: Voltage sanpling/sensing should be redundant. The
design shall also include i ndependent |ogic for each sources SCR gate
circuits.

Progranmmabl e | ogi ¢ shall be used to control the STS transfer. Distributed
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m croprocessor |ogic shall be used.

.5 OPERATI ON

The STS shall be fed fromtwo sources, Source 1 and Source 2. A selector
switch shall be provided to nmake selectable the preferred source - Source 1
or Source 2. Under normal conditions, the source designated as "Preferred"
shal | be connected to the load. Under all conditions, transfers shall be a
br eak- before-make to ensure that the two sources are never connected
together. The nmaxi mum sensing time for |oss of a preferred feeder shall be
two mlliseconds. The maxi numswi tching time fromone source to the other,
i ncluding sense tine, shall be 4 ns. Transfers fromthe preferred to
alternate source will occur for any one of the follow ng conditions:

a. Logic Failure.

b. SCR Failure.

c. CQutput CQut of Voltage Condition.

d. Voltage Qut-of-Tol erance Condition.
e. Loss of Phase.

f. Change in Slew Rate.

g. Manual Operation.

Automatic transfers fromthe preferred to alternate source shall be
i nhi bited because of the follow ng:

a. Alternate Source RVB Vol tage Exceeds +/-10% of Nomi nal.

b. Current Fault on the CQutput.

c. Manual Operation.

d. Preferred SCRis Shorted.

Re-transfers fromthe alternate to the preferred source will occur when:

a. Preferred source RVS voltage within Hysterysis - adjustable between 99
to 95% of nominal volts.

b. Automatic operation sel ected.
c. Initial transfer not caused by preferred source SCR failure.
d. Auto retransfer node in the "yes" node.

Manual operation shall be possible by selecting the nanual operation from
the front panel.

An auto retransfer switch shall allow the user to sel ect whether upon an
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outage transfer, the unit automatically retransfers back to the preferred
source when it returns to nomnal (auto retransfer "Yes") or remains on the
alternate source. |If the unit is in the auto retransfer node "No," the
unit will remain on the alternate source until a fault condition forces the
unit to transfer back to the preferred source.

The unit transfer with a 9 ns center delay whenever the sources are outside
of the phase w ndow.

2.6  TRANSI ENT SUPPRESSI ON
A high energy surge suppressor systemshall be provided on each input of
the STS. The Surge Suppressor provides an additional surge elenent to
reduce the rate of rise of high energy transient voltage. |Inherent to the
surge Suppressor is the added benefit of the noise attenuation capability.
The system consists of three (3), three (3) phase capacitors rated for
100, 000 amps of surge current for high energy operation. One surge
suppressor connects to each input, and one to the output. The unit shall
be designed for heavy duty service such as notor installations.

2.7 | NTERFACE/ MONI TORI NG PANEL

The operate interface panel for the follow ng functions shall be | ocated on
the front of the unit for the foll ow ng functions:

a. Automatic or Manual Sel ect.

b. Source 1 or Source 2 Sel ect.

c. Auto Retransfer Enable Select.

M mc panel with the foll ow ng:

a. One line power diagram

b. Geen indicator light for sources avail able.

c. Geen indicator light for static sw tches gated-on.

d. Geen indicator light for input nolded case switch status.
e. Geen indicator light for bypass nol ded case switch status.
f. Geen indicator light for nolded case isolation switch status.
g. Geen indicator light for |oad power avail able.

h. Transfer counter.

Annunci ati on Panel to have:

a. Horn.

b. Horn disable.

SECTI ON 16620 Page 8



Ft.

C.

Bel voir, Nolan Bl dg. UPS 10080001

Sunmmary alarm i ght.

The STS is provided with a local display with 80 character liquid crysta

di splay for all analog inputs, digital inputs, calculated points, and al arm
i ndications. Al values shall be neasured (or calculated) in true RVS
values. Al voltages and currents shall be connected to individual input

anal og points and alarmon out-of-tolerance conditions. Inputs shall be:
a. Input S1 voltage phase to phase.

b. Input S2 voltage phase to phase.

c. CQutput voltage phase to phase.

d. CQutput voltage line to neutral (for 208 volt units).

e. Qutput current phases A, B, and C

f. Neutral and G ound currents.

g. Load level (in %total kVA).

h. Frequency

i. Aarns:

(1) Bypass 1 switch closed

(2) Bypass 2 switch closed

(3) Isolation 1 switch open

(4) Isolation 2 switch open

(5) Power Supply Failure

(6) Renote Fuse Bl own

(7) Logic Failure/SCR open 1

(8) Logic Failure/SCR open 2

(9) Source 1 shorted swi tching el enent
(10) Source 2 shorted swi tching el enent
(11) Heat sink over tenperature 1

(12) Heat sink over tenperature 2

(13) Qutput over current

(14) Short circuit on source 1
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(15) Short circuit on source 2

The foll owi ng val ues shall be cal cul at ed:

(1) Load Ievel

(2) Qutput frequency

(3) Phase rotation error

(4) Tine of day and date

The followi ng alarmindications shall be included:

(1) High and low voltage for all neasured voltage

(20 High current for all nmeasured val ues

The Monitor shall also be capable of comunicating with a PC based
central nonitoring device via a comunication port. Al conmunications
shal |l be RS-485 with nodbuss protocol. Unit status, anal og
neasurenents and al arms shall be conmuni cat ed

ELECTRI CAL CHARACTERI STI CS

Source Voltage: 480 or 208 Vac noninal three-phase, three-wire plus
ground (plus neutral where indicated).

Frequencies: 60 Hz +/- 1 Hz.
Current Rating: 400 anps and 800 anps conti nuous.
Power factor from.5 leading to .5 | aggi ng.

Mol ded Case Switch short circuit withstand rating shall be a m ni num of
65 KA.

Overl oad Rati ng:

(1) 112% for 2 hours.

(2) 130% for 1 hour

(3) 4,800 anps for 100 nmilliseconds.
(4) 22,000 anps for 8 m|liseconds.

Current harmonic distortion will not affect the operation of STS nor
will the STS create current distortion

ENVI RONVENTAL REQUI REMENTS

Storage tenperature shall be between -36°C to +50°C (-33°F to 122°F).
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b. Operating temperature shall be between 0°C to +40°C (32°F to 104°F).

c. Relative humdity from0%to 95% non-condensi ng.
d. Altitude to a maxi num of 10,000 feet.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

STS shall be installed as shown and in accordance with approved
manuf acturer's instructions.

3.2 | NSTRUCTI ONS
Manuf acturer's approved operating instructions shall be permanently secured
to cabi net where operator can see them One-line and elenentary or
schemati ¢ diagram shall be pernanently secured to inside of front enclosure
door.

3.3 FACTORY TESTI NG

The manufacturer shall provide 5 | evels of conponent and nodule testing to
ensure the STS system perfornmance:

a. Vendor quality partnership using manufacturers designed test procedures
and equi pnent.

b. Functional conponent testing.

c. Conponent level tests in sinulated STS environment.
d. Module level tests.

e. Verification of final STS system perfornance.

The manufacturer shall provide certified test reports with each STS that
the unit has passed the follow ng tests:

a. Functional test: Al neters, alarns and shunt trips.

b. Transfer test: The STS transfer functions shall be verified in
automati ¢ and manual nodes.

c. Al features and factory settings shall be verified.

d. No destructive testing shall be performed on equi pmrent provided to the
Contracting O ficer.

H -Pot test at 2 kV for 1 m nute.

3.4 SI TE TESTI NG
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Fol | owi ng conpletion of STS installation and after maki ng proper
adjustnents and settings, site tests shall be perforned in accordance with
manufacturer's witten instructions to denonstrate that each STS functions
satisfactorily and as specified. Contractor shall advise Contracting
Oficer not less than 5 working days prior to schedul ed date for site
testing, and shall provide certified field test reports within 2 cal endar
weeks foll owi ng successful conpletion of site tests. Test reports shal
descri be adjustnents and settings nmade and site tests perfornmed. M ninum
operational tests shall include the foll ow ng:

a. Insulation resistance shall be tested, both phase-to-phase and
phase-t o- ground.

b. Power failure of nornmal source shall be sinulated by opening
upstream protective device. This test shall be perforned a
m ni rum of five tines.

c. Power failure of No. 1 and No. 2 sources with preferred source
avai | abl e shall be sinul ated by openi ng upstream protective device
for the backup source. This test shall be perforned a m ni num of
five tines.

d. Low phase-to-ground voltage shall be sinulated for each phase of
nor mal source.

e. Operation and settings shall be verified for specified STS
f eat ures.

f. Manual and automatic STS functions shall be verified.
.5  START UP COWM SSI ONI NG
The manufacturer shall provide the services of a qualified technician to
performthe manufacturer recommrended start up procedures. Upon conpletion
the manufacturer shall provide a conmi ssioning report to the Contracting

O ficer.

Required | oad banks for testing and acceptance are the sole responsibility
of the contractor.

The manufacturer shall provide the services of a field service engineer for
site testing and installation supervision as required to conplete the check
out .

.6 TESTI NG AND VALI DATI ON

Refer to Section 16080 for supplenental testing and validation of equi pment
and systens.

.7 TESTI NG AND VALI DATI ON

Refer to Section 16080 for supplenental testing and validation of equi pment
and systens.

SECTI ON 16620 Page 12



Ft. Belvoir, Nolan Bldg. UPS 10080001

-- End of Section --

SECTI ON 16620 Page 13



	Cover
	Table of Contents
	Section 01312A -Quality Control System (QCS)
	Section01320A-Project Schedule
	Section 1330-Submittal Procedures
	Section 01356A-Storm Water Pollution Prevention Measures
	Section 01415-Metric Measurements
	Section 01420-Sources for Reference Publications
	Section 01451A-Contractor Quality Control
	Section 01500A-Temporary Construction Facilities
	Section 01572A-Construction and Demolition Waste Management
	Section 01780A-Closeout Submittals
	Section 01781-Operation and Maintenance Data
	Section 02220A-Demolition
	Section 02316A-Excavation, Trenching and Backfilling for Utilities Systems
	Section 02741A-Hot-Mix Asphalt (HMA) for Roads
	Section 02770A-Concrete Sidewalks and Curbs and Gutters
	Section 07110A-Bituminous Damproofing
	Section 08110-Steel Doors and Frames
	Section 09250A-Gypsum Wallboard
	Section 10270A-Raised Floor System
	Section 15895A-Air Supply, Distribution, Ventilation and Exhaust System
	Section 15990A-Testing, Adjusting and Balancing of HVAC Systems
	Section 16070A - Seismic Protection for Electrical Equipment
	Section 16080-Testing and Validation of Equipment and Systems
	Section 16265A-Uninterruptible Power Supply (UPS) System above 15 KVA Capacity
	Section 16375A-Electrical Distribution System, Underground
	Section 16403A-Switchboards and Panelboards
	Section 16410A-Automatic Transfer Switch and By-Pass/Isolation Switch
	Section 16415A-Electrical Work, Interior
	Section 16620-Static Transfer Switch



